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Interested readers of Raymond advertisements are familiar with these closing words, “Whether 
your projects are large or small, nearby or distant, your inquiries will receive prompt atten- 
tion.” For the present, this happy ending to our story must be deleted. Uncle Sam must not be 
kept waiting. He is America’s number one customer. His time is our time and your time. In 
aiding him in his business of winning the war, our engineers are giving their first and constant 
attenfion to Government representatives and their projects. ® However, this we can promise. 
Your requests for service and information will be tabled directly beneath Uncle Sam's. We 
will get to you as promptly as possible, and we will continue to provide the expert advice 
and experienced workmanship thaf have made Raymond a leader in the foundation field. @ 
And that happy ending of ours is only being shelved for the duration. We've filed it away - 





verbatim —for future use. 


140 CEDAR STREET+ NEW YORK, N. Y. Branch Offices in Principal Cities 








Courtesy Ft. Belvoir 


TANK CHARGE ARRESTED 


Barricade Erected by Army Engineers at 
Fort Belvoir Successfully Stops 


an M3 Tank. See Page 3 











CINCINNATI: 1542 Shenandoah Avenve ° 





Civit ENGINEERING for January 1943 Vou. 13, No. 


Since Pearl Harbor 
6,144 tons of STEEL have been released 
for vital War needs by use of our 
compressed (uncased) concrete piles 


We have built foundations for many important manu- 
facturers of munitions, armament and supplies...and 
completed contracts on time, and, ahead of time, to 
“beat the promise.” In addition, by using MacArthur 
Compressed Concrete Piles instead of piles which 
require that metal casings be left in the ground we 


have released 6,144 tons of steel for War uses. 


Typical of the types of buildings on which this steel 


has been saved are plants for the maufacturing of: 


ordnance chemicals oxygen 
armament synthetic rubber petroleum 
turbines aluminum molybdenum 
torpedoes magnesium styrene 
ammonia steel butadiene 

Also 
arsenals power houses naval crane runways 
hospitals foundries warehouses 
laboratories coke ovens tube mills 
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CONCRETE PILE CORPORATION, 18 East 48th Street, New York City 
Established 1910 


BOSTON: 6 Beacon Street * NEW ORLEANS: 823 Perdido Street 
PITTSBURGH: 530 William Penn Pi. 


CLEVELAND: 





A roster of the owners of these structures would in- 
clude the following: 


National Lead Co. 
Mathieson Alkali Co. 

U. S. Navy Department 
Sun Oil Company 

U. S. Army 

Air Reduction Co. 
Climax Molybdenum Co. 


Aluminum Co. of America 


Carbide & Carbon Chem. Corp. 
Westinghouse Elec. & Mig. Co. 
U.S. Rubber Corp. 

Republic Steel Co. 

Electro Metallurgical Co. 
Algoma Steel Co. 

Firestone Tire & Rubber Co. 
Pittsburgh Coke & Iron Co. 


Among the engineering and architectural firms for 
whom we have worked since Pearl Harbor are: 


Hughes-Foulkrod Company 


United Engineers & 
Constructors 


Alexander D. Crossett Co., Inc. 
Wenner & Chance 

Albert Kahn, Inc. 

Koppers Company 

J. L. McConneii & Assoc. 


Wilbur Watson & Associates 


Mills, Rhines, Bellman & 
Nordoff 


M. W. Kellogg Co. 

Ford, Bacon & Davis 

Rust Engineering Co. 

The Austin Company 
James Stewart & Company 


We solicit your business on the basis of what we 


have accomplished . . . not only in 1942... but in the 


32 years since 1910. 


Swetiand Building * 




















Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 











Why Are You Going to School? 


From a Talk Before the Engineering Students of the Agricultural and 
Mechanical College of Texas 


By Roy M. Green, M. Am. Soc. C.E. 


PRESIDENT AND MANAGER, WESTERN LABORATORIES, INc., LINCOLN, NEBR. 


HY are you going to school? No doubt you as 
W: engineering student have asked yourself this 

question already. I hope you have not answered 
it in a purely mechanical way, saying to yourself that it 
is ‘to become just another cog in the machinery.” It is 
my opinion that the profession has always had a very 
high standard of what it should be; one that is high 
enough to embrace the qualifications necessary to solve 
the problems of this age. The correct solution should 
preserve the right of the individual to work out his own 
destiny without the control, imprint, and stamp of 
approval of any so-called ‘‘Leader.”’ 

A Notable Inquiry.~To get some conception of what 
the members of your profession have believed, let us go 
back some twenty-five years and take a look at Prof. 
C. R. Mann's report on the “Study of Engineering 
Education."’ At that time a large number of engineers 
were asked what characteristics and training the engineer 
should have. There were approximately 7,000 replies. 
A summary gives the following composite opinion of the 
profession regarding the desirable characteristics, to the 
degree indicated: 


Character, integrity, responsibility, resourceful- 


i I stttas hte le le tw 41.0% 
Judgment, common sense, scientific attitude, 

Ca SS ne i ee ee 6 6 
Efficiency, thoroughness, accuracy, industry . . 14.5% 
Understanding of men, executive ability . . . . 14.0% 87.0% 


Knowledge of the fundamentals of engineering 
science tht ast ee ae Gee Fe le! 8 
Technique of practice and of business . . . . . 60% 13.0% 

100.0% 


7.0% 


This of course does not mean that without a knowledge 
of the fundamentals of engineering and the technique of 
practice you could still be an engineer. However, ac- 
cording to this summary—and I believe that the profes- 
sion is of the same opinion today—the fellow who is 
studying engineering to be a “‘cog in the machinery,” just 
to get a job, is preparing himself with only about 13% 
of the equipment necessary to be a really good engineer. 


Always Improving.~The methods of doing engineering 
work have gone through more radical changes in the past 
25 years than in any other period of history, and there is 
no reason to believe these changes will not continue with 
even greater rapidity. For example, a student 25 years 
ago studied reinforced concrete as only a budding science 
in the United States; the term water-cement ratio was 
unheard of; no quick-hardening cement had been used on 
construction work; the science of soil mechanics had not 
been critically studied; emulsions were not generally 
used in construction; the first activated-sludge sewage 
disposal plant had not been built; the present utilization 
of high-pressure steam was impossible; and the miracles 
of practical aviation and radio were considered either a 


_ dream or the ravings of a lunatic. 


Manifestly, no man could practice engineering today if 
he went to school 25 years ago and had learned nothing 
of engineering science or its technique of practice after- 
wards. Twenty-five years from now are you going to 
have a real knowledge of engineering science and the 
technique of practice? If you do, it will certainly not be 
becr.use you passed your course in surveying, reinforced 
concrete, heat-power engineering, or electric motors; 
rather it will depend largely upon what you developed 
within yourself while preparing to pass these courses. 

But remember that even after you have this knowledge 
of the engineering sciences and the technique of practice 
you have only about 13% of the necessary equipment of 
an engineer, according to the standard set up by your 
profession. The remaining equipment is by far the more 
important. Without attempting to discuss all the neces- 
sary attributes, I would like to point out the importance 
of developing a scientific attitude, perspective, thorough- 
ness, and industry. 

Industry.~It is generally conceded that anyone gradu- 
ating from a course in engineering must work, just a 
little. It certainly does not follow, however, that only 
industrious men graduate. 

There is a common idea that if a man 1s brilliant, or 
smart, he will be a credit to the profession and himself 
without any great amount of hard work, or at least he 








, 
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will ‘get by.’ This ts a very unfortunate way of think- 
ing, for it is a sad state of affairs when a man of unusual 
mental capacity is satisfied to do only as well as one of 
poorer natural ability. Such a man is a wanton waster, 
a squanderer of the world’s resources, besides being just 
plain foolish. By laziness such a man has killed his 
opportunity to contribute to the good of his profession. 

Thoroughness.~ The habit of thoroughness is not al- 
ways encouraged during the pursuit of an engineering 
degree. As engineering courses are now organized, it is 
rather difficult for a student to thoroughly digest all the 
facts presented to him, even if he applies himself dili- 
gently, which he does not always do. I have observed 
that students generally, if unable to comprehend some 
detail of the text near the beginning of an assignment, 
will simply skip it and go on. This absolutely interferes 
with the orderly development of the substance of a 
course, besides being a very bad habit. For your own 
good, it is far better to do only part of your work and do 
it completely than to hop, skip, and jump and only get 
a vague idea about it. Likewise, it is better to take 
fewer courses and do them thoroughly. 

Perspective.~ Perspective is the ability to comprehend 
a whole system, a whole enterprise, or a whole activity 
and to properly appraise the importance of its elements. 
This is a rather difficult thing for students to do because 
they are too near physics, chemistry, mathematics, and 
English to be able to see engineering. Without the 
ability to visualize a whole enterprise and properly 
evaluate its units, no engineer can hope to do work of any 
consequence. 

You may feel that this discussion of perspective ts 
purely academic, that there is no present opportunity to 
view the whole and appraise the parts. I would ask you 
to look at your present round of activities. You have 
your studies, your picture shows, your school activities, 
your friendships, your fraternity, and probably some 
athletics. Twenty-five years from now, what will you 
have gained from these various things? The picture 
shows will have left no impression. Ninety-five out of a 
hundred of you will not care whether or not you belonged 
toafraternity. Your friendships should leave a pleasant 
memory, and your school activities or athletics should 
make a small contribution to your total store of experi- 
ence. But without the training of your studies you will 
not even be prepared to start on your life's pursuits. 
Perspective means the ability to put first things first. 

In studying, how many of you after completing an 
assignment, have laid your work down and picked out in 
your mind the central idea or principle involved in it? 
Try this. Try appraising all your activities. 

Scientific Attitude.~The scientific attitude is the wil- 
lingness and courage to gather together all the facts that 
relate to any matter, to properly analyze those facts, and 
to undertake action based upon them. This should be 
done courageously for, if a false conclusion has previously 
been acted upon, that conclusion must be abandoned 
and the new more truthful conclusion put into operation. 
The study of engineering should certainly teach the folly 
of attempting action on unfounded opinion. The scien- 
tific attitude certainly would not countenance making 
changes in procedure just because it was popular or 
because any man or group of men wanted it. Changes 
would only be made because the new action reflected a 
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necessity shown by newly found and more accurate in- 
formation. The new problems of this age of power 
demand men with the scientific attitude. 

We cannot dwell long upon the homely virtues of 
character. But remember! Your profession attaches 
more significance to them than to any other part of your 
equipment. 

Working with Others.~ Your profession also says that 
you should understand men. If you understand men 
you can get their cooperation, and as the saying goes, 
you can handle them. In order to handle men, of course, 
you must be liked by them. I am sorry to say that few 
men, when they have just come out of college, are well 
liked by those they work with. There are, of course, a 
few exceptions to this, but the general run of college 
graduates have to have the college knocked out of them 
before they are very useful. 

As a former student, a former teacher of engineering 
students, a former employer of young engineering 
graduates, and a co-worker with young engineers, I have 
a feeling that this difficulty is created by the false notion 
that you are attending the best school in the United 
States, that the organization you belong to is the best in 
the world, that you are prepared to do the world’s work 
when you graduate, that you are superior to other men. 

I have heard young men tell their co-workers about 
their preparation and training, and their manner showed 
their belief in its superiority. If you are superior, show 
it only in your work. The people with whom you work 
are not interested in where you are from, where you are 
going, what you have done, or what you belong to. It 
is a fine thing to have a feeling that you are superior, if 
you are, but please be sure to keep this as a secret within 
yourself and do not prattle it abroad. 

Whatever your duties are, threw yourself into your 
surroundings, become identified with your enterprise and 
community. Fraternize with your associates as much 


“as possible, without, of course, interfering with your 


effort to become the type of engineer you are striving to 
be. 

To Understand Human Nature.~Some few men seem 
to have a natural ability to gain the confidence and 
respect of their co-workers, and we say they are natural 
leaders. There is no man, I believe, who would not 
improve himself by a little study of this particular type 
of engineering equipment. For such a study I would 
sincerely recommend the book, Human Nature and 
Management, by Ordway Tead (McGraw-Hill Publishing 
Company). 

Again I ask, Why are you going to school? This has 
always been and it always will be a constantly changing 
world. The practice of engineering is a constantly chang- 
ing endeavor, and it will no doubt undergo greater changes 
in the future than it has in the past because of its growing 
importance in the economic, political, and social struc- 
ture of the world. It must be obvious, then, that you 
must prepare yourself not solely by obtaining the facts 
of engineering science and technique, but especially by 
developing within yourself the power to go further and 
change the technique to conform to the new demands of a 
changing world. If you develop this power within your- 
self your training will be of untold value in whatever 
walk of life you may choose. If you do not, you will be 
just another ‘‘foul ball.” 
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Training and Operations of 
Engineer Troops 


] J ODERN war techniques have rendered useless 
y the type of engineer soldier once tritely described 
as “‘a strong back and a weak mind.” Greatly ex- 
panded use of mechanical equipment and the high 
speed of military operations over large areas require 
that every man be trained to act on his own initiative. 
The use of paratroops and armored columns makes it 
imperative that every man be taught to fight even 


though his usual task be to draw maps or operate grad- 
ing equipment. In addition, the establishment o/ 
airfields at advanced positions requires skillful co- 
ordination of the construction forces. In the two 
articles that follow, General Marks deals particularly 
with the training carried on at Fort Belvoir, while 
General Godfrey discusses the vital role of the Aviation 
Engineers in actual battle areas. 


Training Officers and Men at Fort Belvoir 
By E. H. Marks, M. Am. Soc. C.E. 


Bricavier GENERAL, U.S. Army; CommManpinc GENERAL, Fort Betvorr, VA. 


ITH the passage of the Selective Service Act, 

the Corps of Engineers was assigned two train- 

ing centers, Fort Leonard Wood and Fort 
Belvoir. After preliminaries were completed, involving 
assembly of commissioned and enlisted instructors and 
necessary construction, operation of the Replacement 
lraining Center at Fort Belvoir started in March 1941, 
and since that time has continued at high speed and 
full capacity. 

The center is so constructed that the barracks area 
is centrally located, with routes to the various types 
of training areas radiating from it, so that a minimum 
of time is consumed in marching to and from work. 
Equipment for a particular type of training is kept in the 
appropriate training areas and maintained by a small 
overhead group. 

Several methods of instruction are used throughout the 
course. Excellent training films, prepared by the War 
Department, cover a large variety of subjects; also 
suitable film strips are available for use in illustrated lec- 
tures. These methods of visual instruction are supple- 
mented by practical work in the field, the men being 
rotated during a day’s instruction in the different parts 
of a particular job. 

Many educators have visited our training center and 
expressed great surprise over the varied types of instruc- 
tion and over the relatively small groups to which instruc- 
tion is given. Yet nothing is taught that a soldier its not 
likely to encounter in his war service, nor is the trainee 
bored through repetition of instruction, for few tasks are 
repeated. 

Men come to us direct from reception centers where, 
during a period of several days, they have been issued 


PNEUMATIC PONTON BRIDGE IN PROCESS OF CON- 
STRUCTION BY CORPS OF ENGINEERS TRAINEES 
Courtesy Fort Belvoir 


uniforms, given physical examinations and certain in 
telligence tests, and classified into one of the branches of 
the service. On our call, based upon availability of 


‘ space, groups selected for engineers are sent to us from 


the various reception centers in the eastern United States. 

Upon arrival at Fort Belvoir, the men are grouped into 
battalions of about 1,000 men each. Some of these bat 
talions are for white men and some for negroes. It takes 
three or four days to assemble and organize a battalion, 
verify classification, issue personal equipment, and give a 
day or so of preliminary training so that we can always 
start a training group on a Monday. 

The battalion is subdivided into four companies, and 
each company into four platoons. The platoon consti 
tutes the trainingunit. It consists of a lieutenant, with a 
sergeant and three corporals to assist him as instructors, 
and about 60 trainees. This comparatively small unit ts, 
when practicable, broken down into smaller groups for 
certain types of instruction. 











\ LESSON IN DeMOLITION—INSTRUCTOR TYING FUSE TO A 
CUTTING CHARGI 
Che full course extends for 12 weeks. Although the 


schedule is based upon a 44-hour week, it is necessary to 
spend additional time on administrative procedure and 
ilso in special instruction, when it appears that the men 
of a platoon are not making sufficiently rapid headway. 
Che first 4 weeks of the 12 are known as basic training. 
Chis phase of instruction is identical, not only for all 
engineers, but for other training centers throughout the 
country for the (Quartermaster, Signal, and other 
branches which make up the Services of Supply. The 
subjects cover the care of clothing and equipment; tent 
pitching; defense against chemical, air, and mechanized 
ittack; infantry drill, including scouting, patrolling, and 
guard duty; first aid; physical training; personal hy 
giene; rifle marksmanship; preliminary field fortification 
and demolition; marches and bivouacs; elements of 
army organization and military courtesy; other general 
administrative subjects: and orientation lectures on the 
wal 


RANKS FORM AT SIX A.M 


Perhaps the description of a typical day in this early 
phase of the training may be of interest. The bugle first 
blows at 5:45 and by 6 o'clock the trainees must be 
dressed and in ranks. Following this a period of 15 
t.uinutes is given for a general cleaning up of the barracks 
crea. Breakfast is served at 6:30. From 7:15 to 
7:45 some type of physical training is held. From 8 to 
S:50 a training film on close-order drill is shown, after 
which there is a 10-minute break. This is followed by 
50 minutes of practical work in the early phases of 


close-order drill. Following another 10-minute break 
come 50 minutes of a practical lesson in military 
courtesy. Then comes a third 10-minute break, fol- 


lowed by a training film on the Articles of War, which 
lasts for 45 minutes. This takes us to within a few min- 
utes of noon, when dinner is served. From 12:45 to 
2:35 instruction is given in the care of equipment, the 
rolling of packs, pitching of shelter tents, and the display 
of equipment. From 2:45 to 3:35 one of seven 
orientation lectures is given on the background of the 
present war. After a 10-minute break there ts a three- 
quarter-hour period of close-order drill, which ts a logical 
development from that given in the morning. The re- 
treat formation is at 5:30, when the flag is lowered, and 
immediately thereafter supper is served. Except for 
occasional administrative duties, the soldier will have the 
evening to himself. He may attend a current moving 
picture or, on certain nights of the week, a dance in the 
Service Club. He may play table tennis or other games 
in his battalion recreation hall, or visit the Post Exchange. 
At 11 o'clock taps is sounded and a bed check its made. 
So much for the typical day in the life of a trainee. 


Upon the completion of the first four weeks of training, 
the men pursue instruction devoted mainly to combat 
work and engineering. The subjects covered are the use 
of the bayonet, combat for small units, demolitions, 
Engineer reconnaissance, field fortification, fixed bridges, 
floating bridges, general construction, knots, lashing and 
rigging, machine guns, obstacles, roads, tools and equip- 
ment, and night operations. During this part of the 
course, there is no repetition of any task. For example, 
the subject of demolitions is given in 7 lessons of 4 hours 
each. Each lesson is different and progresses from such a 
thing as the insertion of a cap into a stick of explosive, up 
to the proper way to blow up a steel bridge. 

Each lesson to be taught must be thoroughly prepared 
in advance by the instructors. The instructing officers 
and non-commissioned officers assemble for night classes 
before any subject is undertaken, and the scope of the 
work is reviewed. The instructors are required to plan 
the work so that the necessary tools and materials will be 
at the site when the instruction period arrives. The 
platoon commander is responsible for the instruction of 
his platoon in all subjects, but we maintain a very thor- 
ough system of supervision through our headquarters 
training section. 

In the early or basic part of the course the periods of 
instruction are relatively short. In the later phases, 
however, it is normal, after a 30-minute period of close- 
order drill or calisthenics early in the morning, to spend 
the remainder of the day in some one of the various train- 
ing areas on a specific task, such as the building of a 
trestle bridge. 

COMPETITIVE SPIRIT FOSTERED 

In all these tasks, we try to give a practical illustration 
of the end the men are working to accomplish. Just as 
soon as a bridge for vehicles is finished, a truck or tank 
column speeds across it. Men who have built a tank 
block see a tank rush it at high speed in an attempt to 
break through. Incidentally, this procedure creates a 
highly competitive spirit, evidenced by spontaneous 
cheers when the tank is halted, as it usually is. 

Upon conclusion of the 12 weeks of training, the men 
are shipped as individuals to various regiments in the 
United States, or possibly to some of the task forces. 
This clearing-out process takes about a week, during 
which time the training battalions refurbish their sup- 
plies and equipment. After one group of 1,000 men has 
moved out, another group of 1,000 begins to filter in, and 
the training process is repeated. 

We can by no means claim that when a man leaves the 
Training Center he is a thoroughly trained soldier. His 
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physical condition has been greatly improved, he is 
a much tougher individual, but he has merely obtained 
training as an individual. After he has joined an 
organization, the training must continue in order to get 
the teamwork that efficient organization demands. He 
must be trained in cooperation with other arms of the 
service and in the maneuvering of large bodies of men. 

The great need of Engineer units for specialists has 
necessitated the curtailment of the previously described 
training for a considerable percentage of our men. We 
had hoped that civil training would produce most of 
these specialists, but the numbers required were such 
that our hopes were not realized. In order to meet the 
deficiency, at the end of 5 weeks of training, about 40% 
of the men especially selected on account of their experi- 
ence or aptitude are sent either to special schools operated 
by the Army or to universities or trade schools which 
have contracted to furnish this service for the Army. 
For example, at Fort Belvoir we operate special schools 
for training in the operation of water-purification equip- 
ment, in map reproduction, and in photo-topography. 
The type of training afforded by some of our universities 
and trade schools is exemplified by that at the University 
of Kentucky, where special courses in surveying and 
drafting for soldiers have been instituted. 

Still another group of selected men, after seven weeks 
is given specialist training within our own Training Cen- 
ter. The specialists turned out include truck drivers, 
heavy-equipment operators, construction foremen and 
carpenters, mess sergeants, bakers and cooks, and clerks. 

If time permitted, it would be far preferable for all men 
to take the complete course of 12 weeks before under- 
taking the specialist training, but the exigencies of the 
war dictate otherwise. 


PRE-INDUCTION TRAINING 


This present situation is to be relieved during the next 
few months by the institution of specialized pre-induction 
training. This traiming is planned by the Services of 
Supply of the Army, to be administered by the Office of 
Education. The directive recently issued states: 


“The pre-induction training program will increase the 


supply of trained men, thereby reducing the amount of 
training needed after induction into the Army. The 
Army would then be free to concentrate upon post-induc- 
tion training in the combat applications of the various 
technical specialties of modern warfare.” 

The problem of training a certain percentage of men 
who are illiterates, have some physical defect, or are of 
subnormal intelligence must also be faced. These men 
are placed in special units, and their training requires a 
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COMPLETED FOOTBRIDGE IN SERVICE 


great deal of patience and care. Take, for example, the 
case of one illiterate trainee who combined his illiteracy 
with a marked degree of akwardness and ineptitude. He 
was a white boy from the backwoods of Georgia. The 
usual line of questioning to find out just what he might 
be able to do, brought forth very unsatisfactory answers. 
The tian had no conception of the war situation, or why 
he had been drafted. Finally, in desperation, the ques 
tioner asked, ‘““‘Who is President of the United States?’ 
The Georgia boy thought a long time and then timidly 
replied, “It wouldn't be Eugene Talmadge, would it?’’ 

So rapidly has the Army expanded that the two Engi- 
neer centers have been unable to meet the demand for 
basically trained Engineer soldiers. As a consequence, 
many organizations are forced to train their own men 
without the assistance of the training centers. 

Men find the work interesting, and because they are 
busy, their morale is high. The living conditions are 
excellent and, in addition to the recreational features in 
the typical day of a trainee which I have been mention 
ing, there is an art project, in which a number of men with 
excellent artistic ability are producing murals for our 
recreation halls. On Sundays a program is broadcast 
written, produced, and played by the men at Fort Bel 
voir. A local newspaper and an excellent magazine also 
enable those with talents to find some outlet for them in 
their spare time. 


OFFICER TRAINING 


In the fall of 1940, the Engineer School at Fort Belvoir, 
which has functioned for many years in training officers of 
the regular Army, the Reserve, and the National Guard, 
greatly increased its capacity by shortening courses and 
increasing the number of students. Instructor courses of 
six weeks’ duration were initiated. Later several other 
types of courses were instituted. These comprised re- 
fresher courses for R.O.T.C. graduates, special courses in 
camouflage, special courses in the operation of mechanical 
equipment, and courses for senior officers. 

It is even more important for officers than for enlisted 
men that those entering any possible theater of operations 
be trained to fight, to execute hasty military works, to 
read maps, and to know the principles of military ad- 
ministration, supply, court-martial procedure, and other 
essential subjects. Of necessity, many expedients have 
been adopted to give such training to a greater number of 
engineer officers than could be handled at the Engineer 
School. For some special regiments, most of the officers 
were drawn directly from civil life. Some hundreds of 
these were sent to the Fort Belvoir Training Center for a 
four-week course in essential military subjects. The 
methods of visual instruction, conferences, lectures, and 








Civit ENGINEERING for January 104} 





\ Foorerince or Licut Units Is Qurckiy BuIL1 


practical work were followed. Similar courses were 
carried out at Fort Wood. These types of courses have 
now become routine for practically all officers called from 
the Reserves or drawn directly from civil life, and are 
given at many locations where new officers are assembled. 

More than a year ago it was obvious that the Officers’ 
Reserve Corps and the R.O.T.C. could not produce the 
needed numbers of officers for the Army then in sight. 
Moreover, a means for enlisted men to develop into 
officers, although desirable, was non-existent. The 
officer candidate system was therefore introduced in a 
modest way in the summer of 1941, when at the Engineer 
School the initial class of 100 men was assembled for a 
three-months’ course. The greater demand to fill the 
needs of task forces and armies since Pearl Harbor has 
put a tremendous load on officer candidate schools. To- 
day we are taking in classes every two weeks for a 12- 
week course, and are commissioning many hundreds of 
officers every two weeks. This system is the principal 
source of Engineer officer supply. 

All the officer candidates are selected from the ranks of 
enlisted men. From the moment the trainee joins the 
Army, notation is made of his educational and practical 
experience, and he is given every opportunity to display 
qualifications of leadership. Upon the completion of 
three months of training as a soldier, every man is 
afforded the opportunity to apply for the officer candidate 
He appears before a board, which examines into 
his educational qualifications, experience, character, 
physical condition, and most important of all, ability as 
a leader. Quotas for officer candidate classes are 
assigned to training centers and tactical organizations of 
all branches of the service. It is not easy to fill the quo- 
tas with properly qualified men. While a full technical 
education is not essential for junior Engineer officers, 
they must know at least a little bit of mathematics and 
have some knowledge of construction principles. This 
makes the course very difficult for those who have had no 
experience as an Engineer soldier, but with proper educa- 
tional background they should not fail. 


class 


PLATOON IS THE INSTRUCTION UNIT 

Che students in the officer candidate school are organ- 
ized along the same lines as in the Training Center; that 
is, the unit of instruction is the platoon, which, however, 
is smaller than in the Training Center. Platoons are 
grouped into companies, companies into battalions, and 
battalions into regiments. Officers designated as tactical 
officers command each platoon, handle administration, 


some types of instruction, and observe the individuals 
closely throughout the course, particularly as regards 
leadership qualifications. 

There is also a large faculty, the duties of which are 
solely in the field of instruction. In this respect, the 
training of officers is different from that of enlisted men. 
A little less than 50% of the time of the officer candidate 
is spent in practical work and exercises, a much smaller 
percentage than is spent by the enlisted man. The bulk 
of the time is devoted to demonstrations by trained 
troops, conferences, lectures, class problems, moving pic- 
tures, and examinations. Quizzes are held at the end of 
every course, or at the end of every important subdivision 
of a course. These are graded, and if a man fails to ob- 
tain a reasonable degree of proficiency in several subjects, 
or if he has not demonstrated qualities of leadership, he 
may be removed from the school, or may be placed in a 
development group to make up the deficiency and join a 
later class. 

The subjects covered in the candidate classes are much 
the same as I have indicated for tgainees, except that the 
approech is from the standpoint of teaching others. For 
example the officer candidates do not take a regular rifle 
course to qualify them as expert shots, but are told how 
to teach others, and spend more time on the methods, de- 
vices, and theories of producing qualified shots. In addi- 
tion to the subjects covered by trainees, there are several 
subjects which they, as officers, must know. These 
cover Army organization, military law, company manage- 
ment, training methods and management, rail and truck 
movements, and other administrative subjects. The 
officer candidates are given a broader view of tactics 
than is given to the soldier. 

Naturally, the candidates are the pick of all the soldiers 
who have developed leadership qualities and have had a 
fair education. Almost without exception, they pursue 
the course with vim and enthusiasm. They have a 
definite mission and know it. They are ambitious, pre- 
sent a fine appearance in ranks, and work hard. In addi- 
tion to a scheduled 48 hours per week of instruction, 
there are ten hours a week of supervised study and a few 
hours of exercise. 

Upon completion of the 12-week course, formal 
graduation exercises are held, at which time diplomas and 
the eagerly awaited certificates of appointment as second 
lieutenants are presented. The newly commissioned 
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officer may be assigned to any type of Engineer duty— 


the large majority join Engineer regiments. 


CANDIDATE SELECTION THOROUGHLY DEMOCRATIC 


Candidate instruction has been in progress for a suffi- 
ciently long time, and enough reports have been received 
from the field to indicate that the product from the Engi- 
neer School is most highly thought of by the Army. The 
candidate system is in force in ail but a few highly special- 
ized staff branches. It is a very democratic system in 
that every soldier has a chance for a commission, and in 
that those obtaining a commission will have served in the 
ranks. Officer products of the system will have had at 
least six months of intensified training in the military 
service. This present system will beyond doubt amply 
justify itself in the test of battle. 

The morale of trainees and officer candidates at Fort 
Belvoir has always been very high, and exceedingly so 
since Pearl Harbor. In this and similar training centers 
a healthy attitude is due in large measure to the amount 
and character of the work given the men.. Nevertheless, 
when the men are sent abroad to strange countries and 
unfamiliar surroundings, and possibly meet some re- 
verses, they must know that the country is united behind 
them. 

Our growing army has attained a considerable size, and 
a high degree of efficiency. Full efficiency will be 
achieved through the experience of actual combat with 
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TRAINING IN ASSAULT-BOAT CROSSING AT A BRIDGE SITE 


the enemy. But neither numbers, nor efficiency, nor 
those two combined, can bear full fruit without the high 
est morale and a clearly visualized objective, not only in 
the armed forces, but amongst the people. Those of you 
here at home must continue to take an obvious pride in 
your Army. Every suitable action should be taken to 
let the soldiers know that you are behind them, and that 
you are united with them in keeping the common objec- 
tive steadily in view. That common objective is the 
complete victory of our armed forces. 


Engineers with the Army Air Forces 


By Stuart C. Goprrey, M. Am. Soc. C.E. 


BRIGADIER GENERAL, U.S. Army Arr FoRCES 


won the Battle of the Aleutians, and the reason 
therefor was simple. We have air bases in the 
islands and Japan does not.”’ 

Thus John Norris, writing for the Washington Post 
in September, sums up the improved situation in the 
Aleutians. Earlier in June, as he states, the existence of 
an airdrome for land-based planes, close to Dutch 
Harbor, had upset the plans of the Japanese force which 
struck savagely at that Naval base. This landing field 
had been secretly built some weeks before, its initial 
runway being a quickly laid transportable steel landing 
mat. 

In September a force of transports and barges, pro- 
tected by warships and planes, moved several miles 
westward to an island in the Andreanof Group, of which 
they took possession. “‘Here again,’’ says Mr. Norris, 
“the Army Air Force engineers proved their worth.”’ 
Within five days a runway was ready for fighter planes. 
A week later, four-engined bombers were taking off from 
the new landing field to operate against Kiska. 

This is one illustration of many that could be cited, of 
the vital importance of airdromes in modern war. 
General Arnold, who commands the Army Air Forces, 
thus expressed the need in addressing a group of the 
Society of American Military Engineers in October 1941: 

‘Finally, and this is where the military engineer enters 
the picture, air bases are a determining factor in the 
success of air operations. The two-legged stool of men 
and planes would topple over without this equally im- 
portant third leg. Hitler failed in his attempt to de- 
stroy the R.A.F. largely because the engineers had pro- 
vided England with a wealth of camouflaged, easily re- 
paired, and widely dispersed landing fields which offered 


A won the Alaskan force last week had all but 


a hopelessly decentralized target and enabled the R.A.F. 
to keep its fighters almost continuously in the air. On 
the other hand, you know what happened to the R.A.F. 


. when it lacked airdromes in Crete.”’ 


Our own Army has not been slow in recognizing this 
need, and some three years ago initiated the formation 
of Aviation Engineer troop units, a component of the 
Corps of Engineers, assigned to the Army Air Forces. 
For an air force, like an infantry division or an armored 
force, needs its own engineers—troops who have trained 
with it intimately, who speak its language and under- 
stand its needs. And these troops must have special 
equipment and special training for the task. 

THE TASK OF AIR FORCE ENGINEERS 

This task, in brief, is to build advanced airdromes in a 
hurry. Aviation engineers must be ready to construct 
or reconstruct military airdromes, or improve existing 
ones, in the shortest possible time. They must be 
skilled in the camouflage of airfields, and the construction 
of defensive works. They must be organized and pre- 
pared to repair instantly fields damaged by enemy bomb- 
ing. Finally, with their trained riflemen and machine 
gunners, they must be prepared to take an active part 
in the defense of airdromes. 

To visualize a military airdrome in war, we need to 
differentiate it sharply from the usual commercial air- 
port or permanent peace-time Air Corps Station. The 
latter offers a conspicuous and vulnerable target to 
enemy bombers. By great effort it can be rendered less 
conspicuous. But preferably, an air force will operate 
from smaller auxiliary fields. Such fields. lend them- 
selves better to camouflage. Planes on the field, instead 
of being huddled on a parking apron, are dispersed in 
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MopERN MECHANIZED EQUIPMENT ASSISTS AVIATION ENGINEERS 
SPrREDILY TO ConstTRUCT ADVANCE AIR FIELDS 


pens around the field or in adjacent fields, made accessi- 
ble by a taxi-track. Servicing installations are simpler 
and are also dispersed and concealed. 

Che first requirement of a field airdrome, obviously, 
is an adequate landing and take-off area, which may 
vary from a single turf strip to an elaborate system of 
hard-surfaced runways. For the modern heavy bomber, 
with its increasing weight, the hard-surfaced runway is 
becoming almost a necessity. 

The conventional geometrical runway patterns of our 
permanent air bases have no place in the field airdrome, 
in laying out which much attention should be given from 
the beginning to concealment and camouflage. Run- 
way strips should be contiguous but preferably not in- 
tersecting, and the clearing designed to give adequate 
width to landing strips should not extend to the whole 
area. 

Equal in importance to the runways are the taxi-ways 
which permit their full utilization. These paved strips, 
constituting a “‘perimeter taxi-track’’ or the equivalent, 
give convenient and speedy access to the ends of run- 
ways from the areas where the aircraft are parked. 

Che vital need of dispersing airplanes on an airdrome 
no longer needs to be demonstrated. This requires 
hard standings around the landing area, or in adjacent 
fields, with the maximum of concealment, and often pro- 
tective pens or “revetments.’’ These splinter-proof pens 
offer protection against shell fragments resulting from 
high-level bombing; they do not protect against low- 
level strafing. 

A second requisite for every operational airdrome 
comprises the essential facilities for serving the planes, 
with storage for gasoline, ammunition (bombs and 
small arms ammunition), and chemicals. In the field, 
reliance must often be placed on dispersion and conceal- 
ment of gasoline tanks, instead of the underground 
storage provided at air bases. Bombs will be stored in 
dispersed storage piles, protected by splinter-proof 
revetments. Large, elaborate hangars present an at- 
tractive target, yet since overhead cover is required for 
major repairs, one simple steel-frame hangar will usually 
be provided to house only those planes that are under 
repair. Light, power, water supply—-the need for these 
facilities is obvious. 

The operations building with its communication 
facilities, nerve center of the airdrome, is so important 
as to deserve protection against small-arms fire and 
bomb splinters. Other .administrative buildings cre 
relatively less important, and the personnel in them ca:. 
take cover in air-raid shelters conveniently located. 

Except for personnel on 24-hour duty on the airdrome, 
all living, messing, and recreational buildings should be 
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well away from the landing field. One satisfactory 
solution is to group the messing and recreational facilities 
at one site, perhaps half a mile from the landing field, 
with living accommodations in organizational groups 
some hundreds of yards from this communal center. 

Defensive installations may be of many types. Elabo- 
rate concrete pillboxes and other works arranged 
around the perimeter of a landing field tend to be con- 
spicuous and to attract bombing. The tendency is 
toward simpler field works, camouflaged with utmost 
care. Obstacles to block hostile approach, and plans 
for the demolition of the airdrome, in case its capture 
becomes imminent, are also engineer tasks in the defense. 

Camouflage of an airdrome, though mentioned here 
at the end, is something that must be planned from the 
beginning—in layout as well as technical treatment. 
Sometimes it must suffice merely to render an airdrome 
less conspicuous by reducing contrasts and blurring out- 
lines. Sometimes the airdrome may be made to re- 
semble something else—its runways disguised by false 
roads and hedges and other patterns. And finally, resort 
may be had to constructing a dummy airdrome some 
distance from the real landing field, to draw the enemy 
away from the target he seeks. 


ORGANIZATION AND EQUIPMENT OF AVIATION ENGINEERS 


The Engineer Aviation Battalion is the basic en- 
gineer construction unit of the Army Air Forces. It 





AN IMPORTANT OVERSEAS FIELD SURFACED WITH TRANSPORTABLE 
STEEL LANDING Mat 


was organized to provide 24-hour-a-day operation of its 
equipment. The battalion is designed to be capable of 
independently constructing an advanced airdrome and 
all appurtenances. 

Largest unit is the Engineer Aviation Regiment, con- 
sisting of a Headquarters and Headquarters Company 
and several battalions. Battalions are identical with 
the regular Aviation Engineer Battalion and they are 
capable of independent operation. The Headquarters 
Company has heavy equipment not contained in the 
battalion. This unit is designed to perform a large 
volume of work in a fairly concentrated area. 

A recently formed type of unst is the Airborne Aviation 
Engineer Battalion. The unit and all its equipment are 
designed for airborne operations. It is capable of taking 
over and putting in operating condition captured enemy 
airdromes, if need be those seized by other airborne 
troops behind the line. This light equipment and or- 
ganization also fit it for landing operations. 

A specialist unit of the Aviation Engineers is the En- 
gineer Aviation Topographic Company. This unit 
functions in the making of aeronautical and target 
charts from aerial photographs taken by the photo- 
graphic groups of the Air Force. It works in tandem 
with the photographic group and is provided normally 
on the basis of one company per photo group. 
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A few Engineer Aviation Camouflage 
Battalions are provided to furnish 
technical assistance, supervision, and 
control for the camouflage activities 
of all Army Air Force units in a 
theater of operations. An Engineer 
Headquarters Company is attached 
to an Air Force Headquarters and 
performs necessary drafting, design- 
ing, surveying, planning, and coordina- 
tion in connection with the activities 
of the Aviation Engineer units under 
the Air Force. 

The Chief of Engineers has spared 
no pains to make the equipment for 
aviation engineer units as complete 
and adequate as possible, without at 
the same time overburdening the 
troops. Thus, general-purpose con- 
struction equipment was preferred to 
more efficient, but specialized machines. 
Even so, the separate aviation bat- 
talion has no less than 220 pieces of 
heavy equipment, and 146 vehicles. 
This heavy equipment includes such 
items as diesel tractors with bulldozers, 
carry-all scrapers, auto-graders, gasoline shovels, rollers of 
several types, concrete mixers, air compressors, trencher, 
well drill, and the like, with numerous trucks and trailers. 
Moreover, sets of additional special equipment—asphalt- 
ing and concreting equipment, rock crushers, draglines, 
pumps, and the like—are provided for use if and when 
needed, as in case of overseas task forces. 

It should be stated that there is no thought that all 
airdrome construction in a theater of operations will be 
done by aviation engineer units. The latter are in- 
tended primarily for ‘“‘pioneer’’ work on the more ad- 
vanced airdromes, where speed is essential and the 
utilization of existing facilities or improvisation of new 
ones is indicated. The more permanent base airdromes 


in rear areas, built more deliberately and with greater: 


refinement, are likely to be the work of engineer general 
service regiments. These latter units, and combat en- 
gineer units as well, may expect at times to have some 
phase of airdrome construction included among their 
many tasks—special equipment in these cases being 
furnished therefor. 

One tested device that makes for speed is the trans- 
portable steel landing mat. Several types of pre- 
fabricated sectional runways have been tested and found 
more or less satisfactory to serve in lieu of paved run- 
ways. The mats that have been found most suitable 
are neither light nor inexpensive; the materials for a 
single runway may weigh some 2,000 tons. However, 
the preparation of a runway, under suitable conditions, 
can thus be reduced from weeks to a matter of days. 

There is a definite need for two types of landing mat. 
The emergency or light type is strictly a field expedient. 
It is designed to provide more or less temporary runways 
for pursuit and observation planes at advanced air- 
dromes; it can be used for taxi-tracks and hard stand- 
ings at any airdrome. The heavy-type landing mat is 
more than an emergency landing surface. Rather it 
provides a rapidly laid, semipermanent runway which, 
if placed on a reasonably stable foundation, and care- 
fully maintained, will provide fairly satisfactory con- 
tinuing service for all types of planes. 

Several types of mat, of varying weights, have been 
tested and adopted as acceptable for various purposes. 
Millions of square feet of steel mat have now been shipped 
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CAMOUFLAGED AIRDROME IN RECENT MANEUVERS PROVED HIGHLY SUCCESSFUL 


all over the world, and almost every theater provides 
instances of its successful use. The Engineer Board, 
under the Chief of Engineers, deserves credit for the 
successful development of this mat over a period of the 
last three years. 


SPECIALIZED TRAINING ACTIVITIES 


Aviation Engineer units are in general organized and 
receive their training at Air Corps stations, where they 
acquire familiarity with Air Corps requirements and 
operating conditions. They are not, in general, em 
ployed in the air-base construction program being 
executed by the Construction Division, Corps of En 
gineers. But in many cases they have undertaken some 
definite tasks in this program, such as the construction 
of soil-cement and asphalt parking aprons and roads, 
hard standings, and revetment pens. They have 
assisted in the development of steel landing mats, and 
of the best technique for airdrome camouflage. They 
have constructed experimental runways using various 
types of construction. 

At maneuvers in the fall of 1941, aviation engineers 
first demonstrated their value to the Army Air Forces 
under field conditions. As General Arnold said in this 
connection, referring to the maneuvers in Louisiana mn 
September: ‘“‘Few airdromes were available. Many of 
these needed work on runways, taxi-strips, parking areas, 
access roads, and removal of obstacles—a task which was 
carried out impressively. As a secondary task, the en- 
gineers performed highly successful duties in the con- 
cealment of airdromes and aircraft and in shelter and 


“defensive works for men and planes. Splinter-proof 


barricades, camouflaged runways, and false hedge-iines 
were a new sight to many of our pilots, and gave con- 
vincing proof that a vital part of air force operations is 
in the hands of an organization that is on its toes.”’ 

Later, during the Carolina maneuvers in November, 
the 2d Battalion of the 2lst Aviation Engineers con- 
structed the first field airdrome in the continental 
United States with a runway of transportable steel plank, 
laid in a matter of days, including grading. It was used 
by many types of planes, among them heavy bombers. 

The camouflage of an airport in the Carolinas by 
Compauy B, 21st Engineers, at this same time, was the 
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first outstanding example in this country of a completely 
camouflaged field airdrome. The contour ditching of 
the surrounding terrain was used as a motif and was 
successfully simulated on a turf field. Ditches and 
orchards were created by ground painting with cut-back 
asphalt. Dummy roads were produced by strips of 
light-colored clay framed by ditches of asphalt. 

Recent camouflage activities of Aviation Engineers 
have not been confined to the fields they build. Every 
two weeks the Air Force Camouflage School at Hamilton 
Field, staffed by Aviation Engineers, turns out a large 





Arr- Borne ENGingeeRS Loap THerr SpeciaALLy Desicnep Egu1P- 
MENT INTO A TRANSPORT PLANE 


class of officers from all elements of the Army Air Forces 
who have acquired a practical knowledge of camouflage. 
This school parallels the course in camouflage given at 
the Engineer School, Fort Belvoir, Va. Aviation En- 
gineers have been assisting Air Service Groups in oper- 
ating in the field from concealed bivouacs. In several 
Air Forces mobile instruction units under the Air Force 
Engineer are operating from field to field conducting 
camouflage schools for the non-commissioned officers 
of the Army Air Forces. Schools in camouflage are being 
conducted in the Air Forces overseas. 


AVIATION ENGINEERS IN WAR 


Although a young component of the Army Air Forces, 
the work of aviation engineers in combat theaters over- 
seas already contributes an impressive record. The 
following are a few instances that have been released to 
the press. 

Aviation Engineers have built or are building air- 
dromes in Alaska, in Africa, Australia, India, Iceland, 
Hawaii, Panama, Puerto Rico, the South Seas, and 
Great Britain. They have built airdromes under the 
most diverse conditions in almost all the far-flung thea- 
ters of this war. They built fields on Bataan and fur- 
ther south in the Philippines—fields that enabled General 
Royce's bombers to operate until the end of that cam- 
paign. The work has been carried on in Australia and 
New Guinea. 

In New Caledonia, Aviation Engineers built airdromes 
and then brought aviation gasoline for the planes ashore 
in rafts from a freighter lying in an uncharted road- 
stead. They had one airdrome built and that gasoline 
ready in time to enable our Army and Navy planes oper- 
ating from there to play a decisive role in the battle of 
the Coral Sea. In one theater an Aviation Engineer 
officer is building fields with native labor, including 
several thousand women, who are breaking rock by 
hand. One of the tasks of the Aviation Engineers is the 
defense of airdromes. Recently an Aviation Engineer 
Battalion has performed that task exceedingly well. At 
Milne Bay in New Guinea the Japs put a strong force 
ashore, equipped with tanks and artillery, to seize an 
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airdrome being built by Aviation Engineers there. The 
Engineers joined the Australians in defending the field 
After heavy fighting the Japs were repulsed. Reporting 
the engagement, a United Press war correspondent in 
New Guinea declared that it was “‘the hardy engineers 
who turned the tide of battle for Milne Bay.” 

An example of excellent airdrome construction other 
than by aviation engineers was afforded at an isolated 
tropical island, an important station on a trans-ocean 
ferry route, where a combat engineer regiment, fur- 
nished with special equipment and supplies, started from 
scratch and built a complete airdrome in about three 
months’ time. 


THE PROBLEM OF LEADERSHIP 


In the rapid and continuing expansion of the Army 
Air Forces and their engineer component, perhaps the 
most acute problem is that of providing adequate 
leadership and technical knowledge. Few trained en- 
gineer officers are now available for new units. Most of 
the officers are now obtained from. the young graduates 
of the Engineer Officers’ Training School, picked primar- 
ily for their leadership qualifications. These graduates 
are commissioned as second lieutenants, after receiving 
basic instruction in military engineering. But for the 
most part they lack experience in actual construction 
work. There is a recognized need for a certain number 
of more mature officers who are experienced directly in 
field work—roads, airports, and general construction. 

The War Department has recognized this need for 
experienced officers, and provision has been made for 
commissioning a certain number from civil life. At 
the present time, applicants must be between the ages 
of 35 and 45 years, not in draft classification 1-A, 1-B, 
or 4-F. They must be in good health, and must have 
had considerable field construction experience. The 
Chief of Engineers is assisting in processing such appli- 
cants as are desired by the Engineer Section, Directorate 
of Base Services, Army Air Forces, and coordinating 
with the Officer Procurement and Appointment Branch 
of the Adjutant General. Officers so selected receive a 
month's training in basic military subjects before join- 
ing a unit. 

The American Society of Civil Engineers can help—is 
helping—in providing from its membership men who 
meet admirably these qualifications. 

It is also possible that future Selective Service policy 
may afford inductees some choice of assignment. In any 
event, all enlisted men in the Army of the United States 
have the privilege of applying for the Corps of Engineers 
Officer Candidate School after three months’ service. 
Selection is based primarily on leadership, but technical 
qualifications are also weighed. Candidates success- 
fully completing the course are commissioned in the 
grade of second lieutenant. Young members of the 
Society may therefore hope to qualify for commissions 
through the ranks in that component of the Army, the 
Corps of Engineers, which is closest to their profession. 

Aviation Engineers are no longer a new type unit. 
Their numbers are growing steadily, constituting at 
present many thousands of officers and men. Events 
have proved the soundness of this provision for assisting 
the Army Air Forces in their great task. The actual 
construction work accomplished in overseas theaters is 
already impressive, and the number of units sent over- 
seas in response to urgent demands attests the vital 
need for their services. Aviation Engineers, in short, 
are ready to provide, and to provide quickly, those 
essential field airdromes without which the most power- 
ful air fleet cannot operate. 





Young Engineers, Watch Your Start 


Some Words of Practical Advice to Graduates Entering the Construction Field 


By Harry O. Locuer, M. Am. Soc. C.E 


SECRETARY-TREASURER, THE NATIONAL ASSOCIATION oF River AND Harspor Conrracrors, New York, NY. 


NE of the foremost con- 
tractors in the country used 
to say something like this, 

“It's easy to get just engineers, 
fellows who can draw, handle an in- 
strument, do things like that. But 
to get engineers with initiative and 
vision, with observing and practical 
minds, who are good cooperators and 
who get along well with superiors, 
associates, and subordinates—that’s 
another story. Without most of 
these qualifications, few engineers, regardless of how good 
their technique is, are destined to become outstanding. 
To succeed outstandingly, an engineer has to be more 
than a good engineer.” 

It does not take long for the ambitious young engineer 
to realize the truth of what this contractor said. He soon 
finds that these extra qualities are vital in the career 
he has envisaged. He begins to wonder why certain prac- 
tical principles and the results of the experience of others 
were not made available to him during his college years. 
At the very beginning of his career he finds problems that 
are not ‘‘in the books,” which bewilder him completely. 
Of course many of these practical things cannot be 
learned in college. However, the student can certainly 
become familiar with procedures by reading books and 
articles on construction, and by attending meetings of 
professional men where such matters are discussed. 


VALUE OF VACATION EMPLOYMENT 


Vacation employment on a construction job will also 
teach something about human relations. Few things will 
help more. Progress can thus be hastened immeasurably. 
When in the field, the young engineer should study dili- 
gently the practical books and articles that relate to his 
current work. 

Many construction engineers have hastened their ad- 
vancement through the practice of keeping scrapbooks of 
photographs and articles, illustrating and describing 
unique uses of equipment and materials. Often, when 
confronted with difficult or unusual situations, a search 
through these books will give them a new idea or a com- 
bination of ideas which will lead to the quick and eco- 
nomical solution of a difficult problem. Young engineers 
should lose no opportunity to visit projects under con- 
struction, keeping their eyes wide open and learning all 
they possibly can. 

A young subordinate engineer, on a contract involving 
a hydraulic fill, was instructed to see that the pool was 
held at a certain level. When the character of the pit 
material changed sharply, he disdained the contractor's 
suggestion that he get in touch with his chief and inform 
him of the changed situation. The contractor, recogniz- 
ing the necessity of varying the pool level, ignored 
the engineer. Ill will followed; the work was hampered; 
costs were increased. Had the engineer been willing to 


call his superior’s attention to his lack of experience 
and seek his advice, these difficulties would have been 
averted 


When assigned to the hydraulic-fill job, this 





ECAUSE of their nearness to aca- 

demic halls, and to the more theoreti- 
cal phases of engineering, students and 
recent graduates especially need counsel 
on the ‘practical’ side of the profession. 
It is to such an audience that this article 
is chiefly addressed. 
tact with the construction field, Mr. 
Locher stresses the value of cooperation 
between engineer and contractor, and 
evaluates what ts important ‘‘on the job.”’ 


young man should have sought 
information concerning similar work. 
Also, if he had admitted, frankly, 
that he knew little about hydrau 
lic fills and that advice would be 
appreciated, it is certain that the 
contractor would have been helpful 
to him and taken not the slightest 
advantage of his ignorance. Cock- 
sure ignorance is invariably the 
source of much trouble and unneces- 
sary expense. 

Young engineers should be told, early, that engineers 
of many years’ experience frequently call on practical 
construction men to help solve certain problems which 
never appear in the books. They should understand 
early, too, that substantial contractors are not always 
looking for a chance to “put something over’ on them; 
that almost all contractors respect engineers to the same 
degree that these engineers respect them. 


From his close con- 


CUTTING RED TAPE 


Orders should be executed properly, but when a pecu 
liar situation arises which necessitates change, it reflects 
no credit on the engineer to follow blindly the original 
order. It should be possible for requests and explana- 
tions to go up the ladder of authority as easily as orders 
come down. Obviously in such cases, lack of initiative, 
timidity, or plain obstinacy do not help. This is where 
common sense is required. 

In a recent editorial this statement was made, ‘Only 
forthright action by subordinates can cut red tape, and 
the requisite for that is not an order from the boss but 
individual courage. Red tape is just another name for es 
tablished procedure, and cutting it means, in plain 
language, to flout it, when necessary. Too few persons 
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SOLVING A CONSTRUCTION PROBLEM 


Denny Hill Regrade Project, Seattle, Wash., 1909 


have what it takes to act first and get confirmation after- 
ward."’ Judgment which would warrant this initiative 
must come largely from experience, you say. That ts 
entirely true. If the young engineer had the experience 
which would justify his making the decisions he would 
be giving orders, not executing them. It is therefore 
essential that the inexperienced engineer seek advice 
when it is necessary to modify the orders he has been 
given. Thus only can he discharge his duty in fairness 
to all parties concerned. 
PUNCTILIOUS INSPECTION 

Akin to this is the inflexible attitude of some inex 
perienced engineers, and some experienced ones as well, 
with respect to inspection. In guarding the best inter- 
ests of the owner, it is not necessary to cause a real hard 
ship to the builder with no additional gain to the struc- 
ture. Performance of full duty entails an understanding 
of the objectives to be attained, giving every considera- 
tion to practical limitations. If mmspection rules can be 
interpreted to meet peculiar situations economically with 
no loss to the value or function of the structure, it is to 
the engineer's credit to make that interpretation. 

Pettiness in engineers soon becomes widely known. 
Men with this characteristic seldom go far in the pro- 
fession. Engineers are migratory, and the news of men 
and their work travels widely. Reputations are estab- 
lished or broken in the process. Often a construction 
engineer finds to his dismay that if he was in wrong on 
the Atlantic Coast, he is not wanted on the Pacific Coast. 
He must learn to get work done properly, and at the same 
time be a cooperator, a team-worker, and a builder of 
good will. It helps tremendously in his advancement. 

On a certain concrete structure, the engineers built up 
a disastrous amount of ill will between themselves and 
the contractors by condemning sound plum rock for use 
in mass concrete because a few drops of grease from 
derrick sheaves had fallen on it. They also refused the 
request of the contractor to use local sand, which con- 
tained a minute percentage of clay. The cost of manu- 
factured sand was nearly $5 a cu yd. Some years later, 
it was authoritatively proved that several times as much 
clay as this sand contained was not injurious to the mix. 
Actually a more workable concrete of the same strength 
could have been made with less cement. 

loo often young construction engineers begin building 
their reputations, good or bad, with little thought for 
their future. Before going headlong into city or state 
construction work, these young men should look care- 
fully at future prospects, weigh possibilities, and their 
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own probable position ten years hence. Then they 
should compare that position with a possible one in pri- 
vate industry. 

It is all too easy to start in the wrong place. It is still 
easier to stay there too long. Mature trees from barren 
soil rarely flourish, even when transplanted to fertile 
ground. 

FIELD WORK ENLIGHTENING 


Some graduates gain the impression that most of their 
future work will be at a desk. Of course, such work is 
important, but the genuine construction man does much 
of his work in the field using men, materials, and equip- 
ment. Many young engineers know the theory and de- 
sign of suspension bridges, but relatively few can con- 
struct a timber bridge across a mountain stream, using 
a crew of men with axes, and timber that is felled at 
the site. 

The young engineer should familiarize himself with such 
practical things as the building of safe spillways in em- 
bankments enclosing dredge- dump areas, pointing 
holes in tunnel-heading rounds, testing new fills before 
moving heavy earth-handling machines across them 
and a variety of other procedures learned through prac- 
tice. Such things are the construction man’s job, you 
say. But many engineers are training to be construction 
men, and many more will supervise construction men. 
Although reading books and articles will not make a stu- 
dent engineer a full-fledged construction man, they can 
familiarize him with construction methods. The knowl- 
edge gained will save him from being a complete green- 
horn when he gets in the field. 

Today, more than ever before, both quality and quan- 
tity in construction depend upon equipment. This is 
operated by steam, electricity, fuel oil, or gasoline. The 
student should learn at least some of the elementary, 
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practical things about these various types of power. 
He need not become an expert, but he should know 
enough about each type to enable him to assist in plan- 
ning certain work for initial economy and for savings in 
operation. 
RECORDS OF CONSTRUCTION COSTS 

Familiarity with construction costs and with the prep- 
aration of trustworthy estimates is vital for the con- 
struction engineer. This will require some elementary 
knowledge of cost-keeping methods and graph making. 
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Construction costs should be treated with the impor- 
tance they deserve. Foremen should be shown the field 
costs of their work regularly. They should not be ignored 
for they know the capacity of machines, how much of 
certain kinds of work certain numbers of men can do, 
how much and what kind of explosives are required for 
varying rock excavation, and a multitude of other 
matters. This knowledge, when combined with the 
technical background of the engineer, can take much 
of the uncertainty out of construction costs. This co- 
operation is essential. 

Too few young engineers are earnest enough in learn- 
ing about costs. If they have paid too little attention to 
them, they may be in for some embarrassing situations 
when added responsibilities come their way. Final costs 
that greatly exceed initial estimates reflect no credit on 
an engineer, and add nothing to his reputation. An engi- 
neer with too little knowledge of costs, one who con- 
stantly underestimates, is a genuine menace to the con- 
struction industry. 


PROGRESS SCHEDULES 


Close in importance to accurate cost keeping comes 
the preparation of progress schedules. What certain 
operations will cost almost always depends on how much 
time will be required to complete them. The following 
incident is typical of the impractical attitude that ignores 
the value of progress schedules: 

‘How are you getting along?’ a carefree contractor 
on a hurry-up job was asked. 

“I’m whittling away at it,’ he replied. ‘So much 
done today, so much tomorrow. Just give me time.” 

But the time was not given him. Progress that satis- 
fied him did not satisfy the owner. After several sharp 
warnings, none of which had any effect, the owner took 





The Lincoln Electric Co. 
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over the job and made other arrangements for its com- 
pletion. 

In countless similar situations, the graduate engineer 
can be helpful to others—and to himself—if he has 
learned something about progress schedules. It is hard 
to overestimate their value, and almost impossible to 
carry a job through at maximum efficiency without 
them. When it can be seen, day by day, whether a job 
is being done in accordance with a predetermined rate of 
progress and scale of costs, or whether it is falling be- 
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hind, delay and financial disaster can almost always be 
averted. 

Getting along well with others is of greater importance 
than many think. This is particularly true with respect 
to engineers. Some, possessed of unusual native ability 
or great good luck, may achieve much material success 
in life while completely disregarding others, but they are 
relatively few. And most of them are not to be envied; 
they will not have many real friends, and many of the 
worthwhile things of life will elude them. Someone is 
always out “‘gunning’ for them. Unless a man gets 
along well with others, his handicap is tremendous. 

Recently an employer admitted that a certain young 
graduate was a cracking good engineer. ‘But,’ he 
added, “he antagonized everybody and was a bad in 
fluence in my organization. He was always right, the 
other fellow always wrong. He seemed to take delight in 
showing up his non-college construction associates, com 
petent practical men. He just didn’t fit and won't until 
he gets wise to himself.” This young man was set 
adrift. He lost a good opportunity with an outstanding 
concern. 


MUTUAL REGARD ENRICHES ASSOCIATIONS 


So I would advise the young engineer: Don't be 
sophisticated with the practical construction man; you 
need him as much as he needs you. Don't highhat him 
because he can't use a transit or a level, or make a draw- 
ing. His knowledge is as valuable as yours. He knows 
engineering, too, a kind you must learn. Don’t ridicule 
him because he isn't a genius at mathematics or design. 
You might ridicule someone who actually is more in 
telligent than you, or who might later employ you 
Don't forget that your skill is useless until the experi 
enced constructor transforms it into physical being. 
Don't forget that the practical constructor spends more 
years and effort in learning his work than you have spent 
in learning mathematics and design. It will take you a 
long time to learn what he knows. Cultivate him and 
shorten this time as much as possible. 

Remember these things; they will enable you to evalu 
ate yourself properly. They will make you a cooperator 
and a builder of good will, and as a result others will 
want to teach, advise, and help you. Otherwise you will 
find barrier after barrier across your path. Don't let 
egotism take root in you; it will shut you out from some 
of the most worthwhile things of life. 

Do not minimize the value of instruction in public 
speaking; it will be invaluable. Few inarticulate engi 
neers achieve lasting success and prestige. Just as soon 
as the young engineer has sufficient experience and prac 
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tical knowledge, he should write about his work and try 
to get his efforts published. This is good training towards 
preparing acceptable reports; it widens acquaintance 
and increases opportunities. It also contributes to ac- 
curate and thorough thinking. Never forget that to be 
merely a good technician is not to be an all-around, good 
engineer. 
IMPORTANCE OF PROGRESSIVE VIEWPOINT 

Che times are changing rapidly. Present-day mortal- 
ity in time-honored customs and beliefs is awesome. The 
success of the engineer of the future will depend as never 
before upon his broad cultural background, his accept- 
ance of the idea of a better order, and his work in helping 
to bring it about. He must accept, too, the social trend, 
and learn to believe in and take part in improved human 
relations. Unless he does, his future may not be promis- 
ing. A college course simply produces graduates who 
later may develop into mature engineers. While the 
embryo engineer is still in college, it is important for him 
to recognize and keep in mind the value of an early 
acquaintance with practicality. If he understands the 
type of engineer best adapted to the new society, he can 
work to make himself fit in every possible way. 

So often, engineers later regret bitterly that they did 
not complete their college courses. No sacrifice should 
be considered too great to make such completion pos- 
sible, if it is the student's fixed purpose to follow engi- 
neering. The training is vital; engineers must have it or 
its equivalent. The equivalent takes a distressingly long 
time to acquire, and necessitates many sacrifices. Here 
is what that great engineer, John F. Stevens, had to say 
about this: 

‘There can be no question as to the great value of a 
technical training as a prelude to a successful engineering 
career. 

“Often it is said that such and such a person has done 
well and made a name for himself without the benefit of 
a technical education. In 100° of the cases cited the 
statement is not true. Every real engineer must possess 
in a greater or lesser degree technical training or knowl- 
edge. And few of those who comment so glibly upon the 
lack of necessity for such training at school realize the 
hard and unremitting study of books and publications 
and the close observation which the self-educated eng1- 
neer must pursue during many years, to the neglect of his 
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social and general obligations to the world in which his 
lot is cast. 

“I speak feelingly in regard to this matter. Sixty 
years ago the young man who was then privileged to 
enjoy the benefits of a technical education was the great 
exception, and at that earlier period engineering was 
hardly recognized as a profession; at least it had not to 
any great extent acquired the high standing that it now 
enjoys.” 

Again I would remind the embryo engineer: Study 
ceaselessly how to get along acceptably with owners, 
your fellow engineers, all others with whom you come in 
contact in following your profession. Socrates said that 
man’s greatest work is to help his fellows to get along 
better with one another. Don’t worry about missing 
credit for what you do. If you are competent, get along 
acceptably, and become known as a teamworker and a 
man of integrity, nothing can withhold from you all the 
rewards that are justly yours. 

Don't become impatient at what seems delay in the 
fruition of your plans. Remember that to become an 
outstanding engineer requires* time and experience. 
Persevere in the right direction and with the right spirit. 
Reward will surely come. 

Last, but certainly not least, learn something about 
prospective employers. Is their record good for helping 
young men? If it is not, shun them. Do not remain 
where loyalty, extra effort, and proved ability are not 
recognized and properly rewarded. Growth is not , ds- 
sible in a hopeless environment. If necessary, change 
your early position again and again until you find really 
promising ground. But be sure that you are right before 
you make a change. Investigate, inquire. Many are 
lured by concerns that promise much and give little, or 
that fade out of the picture through lack of stability. 
Landing in a hopeless situation and remaining too long 
has blighted the careers of many promising young engi- 
neers. 

Today nothing is normal. Among countless others, 
many student engineers find themselves far afield from 
where they hoped to be. But normal times, and freer 
opportunities will come in due course. The post-war 
world will look more and more to the engineer; it will be 
an ever-increasing challenge to him. It is the duty of 
the young engineer to fit himself to be most helpful in it, 
and to make the most of himself. Striying for these 
goals will make him respected, useful, and happy, and an 
ornament to his profession. 
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Factors Affecting Design and Construction 
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THOROUGH study of the yw explained by 

and Mead in Part I, in the Decem- 
ber issue, the Davison Highway through 
tion of a 205-ft right of way for the Highland Park, Mich., was constructed 
serious 
Since tt was to be a limtted-access route, 
studies were made of the relative merits 
use of side slopes along a depressed of elevating or depressing the roadway. 
The latier solution was chosen, a fortu- 
lew of the need that soon de- 
veloped for conserving critical materials. 


traffic requirements of the 
area resulted in the acquisi- 


Davison Limited Highway through to relieve 
Highland Park, Mich. This pro- 
vided enough width to permit the 


highway of six traffic lanes. The 
cost would be much less than that 
of a viaduct of the same capacity. 

The control points on the grade of 
the new route occurred at the cross streets. They were 
determined after preliminary profiles and sections had 
been prepared for each street, based on the location of 
trunk and storm sewers, headroom under bridges, grade 
of cross streets, architectural treatment of bridges, and 
maintenance of traffic and utility services. 

The paving width on previously widened sections of 
Davison Avenue is SO ft, or the equivalent of a traffic 
artery 66 ft wide plus two parking strips. It was there- 
fore logical to design the depressed section with two 33-ft 
pavements for rapid transit (see Fig. 1). These, separated 
by a 6-ft median strip, extend throughout the length of 
the job (about 7,000 ft) with one exception. Approaching 
the Woodward Avenue Bridge, the pavement is widened 
for a distance of some 450 ft in the northeast and south- 
west quadrants, to provide space 
for bus stops. 

Local traffic is accommodated 
by two drives 22 ft wide, at 
grade, one on each side of the 
depressed highway. The 9-ft 
strips between the curbs of the 
local drives and the property 
line provide room for street 
lighting and hydrants as well as 
for 6-ft sidewalks. One-way 
traffic only is permitted on the 
local drives and there are no 
interchanges between local and 
through roadways, except at the 
ends of the project. 

On the south side of the west 
entrance, the presence of a large 
brick school building forced 
modification of the typical cross 
section. The full 205-ft width 
of the right of way could not be 
obtained except by wrecking 25 
ft of the building and seriously 
affecting the value of the re- 
maining portion. To avoid this, 
the southerly local roadway in 
this block was omitted. This 
was not considered serious, since 
the school occupies a full square 
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REPLACING OnE 54-IN. SEWER BY THREE 33-IN. ONES 


. Junction Chamber (Foreground) Permits 
and is served by three other Uninterrupted Operation 


streets. A sidewalk of 10-ft mini- 
mum width was provided along the 
north side of the school. To support 
the walk and the school foundiation 
a retaining wall was built alon the 
depressed roadway. The school 
foundation at this point is about 4'/, 
ft below the natural ground level, 
and 14 ft above the bottom of the 
retaining wall footing. 

This arrangement permitted the 
alinement of Davison Avenue west 
of Lincoln Avenue to be produced, without reversal, to a 
point opposite the school, where a gradual reverse curve 
Was uiitroduced to meet the alinement between Hamilton 
and Woodward avenues. East-bound vehicular traffic 
desiring to reach the local drives can do so by means of 
a paved ramp 12 ft wide diverging from the through traffic 
lane just east of Hamilton Avenue. The east entrance 
to the project is flanked by paved roadways 40 ft wide for 
local two-way traffic, connecting with Oakland Avenue. 

At all north and south streets the bridges are wide 
enough to accommodate the connecting drives which join 
the local drives on each side of the highway. These 
drives are located outside the sidewalks on the bridges to 
avoid interference of U-turn traffic with through north 
and-south traffic. To provide easy turning movements, 
the bridge fascias, wing walls, 
and curbs on the side-drive 
approaches follow compound 
curves with a minimum radius 
of 32 ft and an easement radius 
of 400 ft at each end. 


Messrs. Shuptrine 


traffic congestion. 


DESIGN OF BRIDGES 


All bridges carrying the north- 
and-south streets over the de- 
pressed portion of the highway 
are of reinforced concrete, 
hinged, rigid-frame construc 
tion. The highway bridges are 
designed for H20-S16 loading 
and the street railway bridges 
for 40-ton freight-car loading, 
according to the specifications 
of the American Association of 
State Highway Officials. Maxi- 
mum stresses were computed for 
combinations of dead load, live 
load, impact, earth pressure, and 
rib shortening, plus and minus 
stresses due to a temperature 
change of 50 F. Sections were 
computed using Joint Com 
mittee allowable stresses for 
3,000-lb concrete. 

Footings of all bridges are de 
signed to produce an average 
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dead-load soil pressure of 3,700 Ib per sq ft and a maxi- 
mum toe pressure of 4,700 lb per sq ft for all loads 
except impact. Samples taken at the elevation of the 
bottom of the footings from borings at the site of the 
work were of a hard, moist blue clay, tests of which de- 
veloped a much higher bearing capacity than the loads 
would require. In the case of the single-span bridges, 
the direction of the resultant loads on the bottom of the 
footing was materially inclined from the vertical. There- 





Erection oF Deck Forms FoR HAMILTON AVENUE BRIDGE 
Temporary Trestle Carries Street Railway 


fore the footing was sloped at the rate of | vertical to 6 
horizontal to bring the bearing surface approximately 
perpendicular to the average resultant. 

The bridges at Hamilton and Oakland avenues carry 
the double-track structure of the Detroit Street Railway 
in addition to the roadways for through and local inter- 
change traffic, and provide two 37-ft 2-in. clear spans 
with an open-type center pier 3 ft thick. A slight skew 
at the Hamilton Bridge makes the span lengths some- 
what greater than those at the Oakland Bridge, but the 
same rib thickness and reinforcing-steel design were 
used for both structures. 

On each of these three bridges the street railway sec- 
tion, 17 ft wide, is the central unit, and has thicker slabs 
than the adjacent highway sections. The depth from 
the street surface to the underclearance is further in- 
creased to accommodate the trench in the deck to receive 
the track structure. 

RETAINING WALLS AND STAIRS 

At certain locations the right of way is not wide 
enough to accommodate the necessary improvements 
without substituting retaining walls for side slopes. The 
necessity for a wall at the school just west of Hamilton 
Avenue has already been discussed. In addition, re- 
taining walls were required for the ramp between Hamil- 
ton and Third, and for the bus-loading stations at Wood- 


ward. These walls are of ie ma 

the cantilever type with % [ awry 

footing widths about half “¢ W ‘ 

the wall height. Toe 

pressures on the soil do I Fon q ny 


not exceed 3,000 lb per -—>= 
sq ft, and the horizontal 





footings were required to be poured against the undis- 
turbed clay. 

Reinforcing bars are discontinuous at wall construction 
joints above the footings, and the back face of such 
joints is calked and covered with two-ply membrane 
waterproofing. Backs of walls are dampproofed and 
backfilled with sand and gravel over the open-joint 
drains which are placed on the footing. Occasional 
manholes are provided to permit rodding of the drains 
should they become plugged. 

Stairways with landings at the half-way points were 
built at the four corners of the Woodward Avenue Bridge 
to accommodate pedestrians using the bus stops. The 
space under two of these stairways is made accessible for 
storage of road maintenance tools through the installa- 
tion of a 5 by 7-ft doorway fitted with double hollow 
metal doors. 


MISCELLANEOUS STRUCTURE DETAILS 


The use of a wearing surface on the bridges introduced 
the necessity of draining off possible accumulations of 
water between this surface and the bridge slab. Details 
of the bridge deck include dowels to reinforce the joints, 
a calked V-groove at the top of the joint, and sand-filled 
grooves to lead the water to */,-in. pipe weepers. The 
use of a bituminous seal coat on the concrete slab, other 
than the primer used for sheet-asphalt paving, was 
avoided because of its possible softening effect on the 
asphalt wearing surface. For the same reason a rubber 
compound was used for sealing the oakum-calked joints. 
Where concrete curbs and walks rested on the slab, a 
metallic waterproofing was used. 

The rail braces used to permit removal of abutment 
forms and blocking prior to the time the deck was poured 
are shown in Fig. 2. When the deck concrete reached 
sufficient strength (500 to 1,000 Ib per sq in.) as deter- 
mined by test cylinders, the rail braces were severed by 
burning, thus permitting the required hinge action where 
the rib rests on, and is doweled to, the footings. The 
number of braces is dependent on the number of shaft 
sections, and the latter is dictated by construction 
requirements. 

Bridge handrail sections, approximately 8 ft long, are 
made up of square pickets welded to channels, which in 
turn are welded to tube-steel runs. The tubes project 
into posts and are held by dowels extending through 
round holes in the posts and slotted holes in the tubes. 
Dowels are made extra long and pointed for easy erec- 
tion. After erection the dowels are burned off flush with 
the face of the posts, welded, and ground to a smooth 
surface. The channels on the rail section are cut to 
provide a '/s-in. clearance at the posts and thus limit the 
possible movement in each 8-ft section to approximately 
'/,in. Posts are made up of two 7-in. ship channels with 
base and cap plates, welded throughout. 

At all north-and-south streets except John R, existing 
or proposed trunk sewers required special consideration. 
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With the cooperation of the city of Highland Park, new 
arrangements were devised for reconstructing existing 
trunk sewers on three streets, since in each case the top of 
the old sewer projected above the proposed subgrade of 
the depressed highway. At Hamilton Avenue the ex- 
isting 4'/2-ft circular sewer was replaced by three 33-in. 
reinforced concrete pipes. At Woodward, the existing 3 
by 4!/2-ft egg-shaped sewer was replaced by three 27-in. 
reinforced concrete pipes. At Oakland, since the old 4-ft 
sewer crossed Davison Avenue and then turned east 
along it, it was decided to construct a new sewer on the 
north side of Davison, crossing it far enough east to get 
under the rising grade of the east entrance to the project, 
thereby avoiding the complications attending the recon- 
struction of the sewer under the bridge. 

The use of multiple small sewer pipes permitted the 
new inverts to conform with the old without requiring 
too high a grade for the depressed highway. This also 
afforded continuity of flow, since when two new lines 
had been constructed alongside the old sewer, the flow 
could be diverted into them. Junction chambers were 
constructed back of each abutment at Hamilton and 
Woodward to care for the transition from one to three 
sewers. In all these crossings the sewers were on the 
center line of, and directly under, the bridge. 

At Second Avenue the existing 4-ft circular sewer was 
low enough so that it was possible, between footings, to 
reinforce the top with a concrete encasement which just 
cleared the sand subbase for the paving. At footings the 
concrete was carried down to the elevation of the bottom 
of the sewer, encasing as much as possible of the lower 
half without disturbing the soil directly under the middle 
quarter. Over the upper half, 1'/2-in. bituminous felt 
was placed to absorb settlements in the abutments with- 
out unduly loading the sewer. At Third Avenue a 5 by 
7-ft reinforced concrete box sewer, and at Brush Street a 
5-ft concrete pipe sewer, were constructed under the 
bridge structures as the first units of future sewers to be 
built by the city. 

As a precaution against leakage through the joints and 
into the pumped drainage system of the depressed high- 
way, all pipe crunk sewers were encased in concrete. 
The construction and reconstruction of trunk sewers, 
junction chambers, and short sections of storm sewers 
crossing directly under the trunk sewers were included 
in the bridge contracts. Thus the programing of all 
work in the area affecting the bridge construction was the 
responsibility of one contractor. 


STORM SEWERS AND PUMP HOUSES 


The combined sewer system of Highland Park is the 
natural outlet for the drainage of the depressed highway, 
but the trunk sewers crossing the project were not suffi- 
ciently deep to take such drainage safely without pump- 


Me 
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ing. It was therefore arranged that the drainage would 
flow to four pump houses located adjacent to four of the 
crossings——Hamilton, Second, Woodward, and Oakland 

each serving not over 1,800 lin ft of highway. Fewer 
pump houses could have been used, but that would have 
added to the depth and size of the sewer pipe as well as 
increased the pumping heads and overloaded the trunk 
sewers. Moreover, by interconnecting the Hamilton 
and Second Avenue systems, and the Woodward and 
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REINFORCING FOR THE HAUNCH OF A SINGLE-SPAN BRIDGE 
Field Bending Over Template Shown Simplified 
Concreting Procedure 


Oakland Avenue systems, standby service for each 
pumping installation was assured. This flexibility pro- 
vides against occasional interruptions to pumping opera- 
tions due to local storms and electric service failures. 

Each pump house has sufficient capacity to handle 
1'/, times the computed runoff from a storm of 2'/» in. 
per hour, when pumping against a 25-ft dynamic head. 
Under such conditions one pump would not need to oper- 
ate and would only cut in if one of the other pumps 
failed to function, a reasonable precaution for automatic 
stations that are visited by a maintenance man only 
once a week. 

Each pump house is equipped with three independent 
pumping units except that at Hamilton Avenue, which 
has two. Each unit consists of a centrifugal non-clog- 
ging, sewage-type pump with bronze open impeller and 
bronze fittings, capable of pumping 2,400 gal per min at 
860 rpm egainst a head of 25 ft, direct-connected to a 
25-hp, 900-rpm, 220-v, 3-phase, 60-cycle, vertical induc 
tion motor with moisture-resistant insulation. Shafts 
are fully enclosed in a pipe casing packed with grease to 
lubricate bearings and protect shaft and bearings from 
corrosion. Each section of casing is pro- 
vided with a grease-gun connection for 
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Fic. 2. Srction or SeconpD AVENUE BRIDGE, A TYPICAL SINGLE-SPAN CROSSING 
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signs renewing the packing. Control equipment 

} sufficient for independent operation of each 
pumping unit is installed on a panel board 
in each pump house. No provision is made 
eo" for heating the pump houses since no diffi- 
culty from freezing has been encountered 
in previous installations where the major 
+x. part of the pump house and well were 
~ underground. 

Lighting of the depressed highway is ac 
complished by 1,500-cp lights, bracketed 
from metal posts placed 3 ft 8 in. back of 
the outer curbs at 100-ft staggered spacing. 
Along the local drives, 1,000-cp lights stand 




















PouRING ABUTMENT FOR SECOND HALF OF WoopWARD 
AVENUE BRIDGE 


Traffic Was Maintained Throughout Construction 


between the curb and the property line on 200-ft spacing. 
There are additional lights on the north and south 
streets where they cross the highway. All light centers 
are set approximately 25 ft above the pavement. 

In addition to the street lighting, 150-w pit lights were 
installed in the faces of the Hamilton, Woodward, and 
Oakland bridges 8 ft above the curb, spaced about 22 ft 
apart. The Hamilton and Oakland bridges are lighted 
because of their proximity to the entrances of the proj- 
ect, and the Woodward Bridge because of its low-level 
walks serving bus stops and stairways. 


RELOCATION OF UTILITIES 


Each north-and-south street crossing the project car- 
ries primary mains of the Highland Park water system, 
varying in size from 12 to 241n. All these had to be re- 
located outside the bridge structures and at a grade such 
that the top of the main would fall at least 5 ft below the 
top of the paving of the depressed highway. At the 
Oakland Avenue entrance, two 24-in. pipes which serve 
as the main supply lines from the water filtration plant, 
a few blocks east of Oakland, were also seriously affected 
by the change in street grade. One of these was relo- 
cated under the north entrance drive, while the other 
was lowered for 600 ft of its length, since the highway at 
its location was not greatly depressed. 

All the new water mains were laid before excavating 
for the depressed highway so that shutoffs could be 
limited to the time required for connecting into the old 
lines and flushing and chlorinating the new. This pro- 
cedure involved construction of mains in trenches up to 
2S ft deep. 

At the Hamilton Avenue end of the project, 6 and S-in. 
laterals and their service connections had to be recon- 
structed because the old main fell within the limits of the 
cut. But elsewhere mains in the old Davison right of 
way were undisturbed except for connections at inter- 
secting streets. It was necessary to discontinue all 
service connections leading south from the Davison 
laterals since these would be intercepted by the road cut. 
Chis was done by digging separate holes at the main for 
each house connection and shutting off the corporation 
cock. 

Responsibility for the reconstruction of publicly owned 
utilities was assumed by the Board and involved water 
mains, sewers, and police and fire signal lines belonging 
to the city of Highland Park as well as fire department 
signal lines belonging to the city of Detroit. Lines of 
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privately owned utilities were rebuilt by the owners at 
their own expense and involved underground construc- 
tion of the Detroit Edison Company, the Michigan Bell 
Telephone Company, and the Michigan Consolidated 
Gas Company, all of whom worked very efficiently in 
cooperation with the Board. 

At the Second, Woodward, and Oakland Avenue 
crossings, the Detroit Edison Company had twelve im- 
portant duct lines which had to be maintained in service. 
The company therefore decided to construct a new con- 
duit in tunnel below the future bridge footings with splic- 
ing chambers well back of the bridge abutments to con- 
nect the new and the old cables. This work was com- 
pleted prior to the bridge construction at these crossings. 
At Third, Brush, and John R streets, twelve new duct 
lines were laid for future use in open trench below the 
bridge footings, this work being correlated with the 
bridge construction. 

The telephone company, whose trunk lines were in- 
volved at the Hamilton, Second, and John R crossings, 
preferred to avoid deep construction. Permanent loca- 
tions were therefore assigned to its conduits and cable in 
the 10-ft sidewalk uiabs on the bridge structures. Pro- 
gram schedules, v :h differed for each crossing, were 
prepared so that service would not be interrupted. In 
general, the procedure involved constructing large 
underground splicing chambers, splicing in an extra 
length of cable, and supporting it temporarily above or 
along side of the bridge structure until it could be placed 
in its final location. 

Gas mains, which were comparatively small, were also 
carried across the bridges in the sidewalk slabs. Police 
and fire signal lines were handled like the telephone lines. 

Construction work has been carried out expeditiously 
without incident other than the minor changes resulting 
from traffic demands and slight delays in delivery of some 
materials required in the late stages of construction. 
The excellent soil encountered on the work required very 
little sheeting of excavations and no underpinning of 
adjacent building foundations. 

The project was opened to traffic on November 25, 
1942, with all major work completed. As soon as suffi- 
cient time has elapsed for traffic to adjust itself to the 
introduction of this new limited-access highway into the 
pattern of crosstown transportation, new traffic counts 
will be taken to determine the extent of its influence. 
The results of these counts are awaited with interest by 
all engaged in planning and carrying out the project. 





WoopwarRp AVENUE BRIDGE witH STAIRWAY (FAR RIGHT) 
FOR Bus PASSENGERS 
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Heavy Foundations Drilled Into Rock 


Deep Caissons with H-Beam Cores for Extension to a Public Service Building 


By Roperr E. Wuire, Assoc. M. Am. Soc. C.E. 


Crivit Enoineer, Spencer, Wire AND Prentis, Inc., New Yorn, N.Y. 


OUNDATION conditions at 
the site of a large public 


O carry heavy building loads to rock under the turbine room to compact 
100 ft below the surface, adjacentto the soil. 
service plant inan Easterncity a river, is a nice problem in engineering 


Two turbines were installed, with 


have formed the subject of valuable construction. In the method here de- space left for a third. Owing to lack 
engineering studies, from the con- scribed, 30-in. pipes were sunk and of weight in this area, it was neces- 
struction of the original station in driven into the drilled rock. Then sock- sary to rely upon friction on the 


1920 through each different exten- efs were extended downward as much 


piles to withstand uplift from flood 


sion up to the one just being com- as 8 ft, and in the dry continuous H- water. 


pleted. A description of the de- beam cores were concreted in. Accu- 


In 1927 it was decided to in- 


velopment of the foundation design, rately located and plumbed, these caissons_ stall a mercury-vapor boiler and 


section by section, makes an in- support loads up to 1,356 tons. 


teresting engineering story. 

The site consists of a large plot affording ample room 
for the station and future extensions, coal storage and 
outdoor switchyard, on the bank of an important river 
where deep water is only a few feet from shore. This 
waterway, open to navigation nine months of the year, 
provides good transportation facilities for fuel, and a 
reliable source of cooling water. 


EARLIER CONSTRUCTION AT THE SITE 


A longitudinal section of the soil strata under the site 
is shown in Fig. 1. The boiler room is on the side nearest 
the river and its floor is at El. +31.0. The condenser- 
room floor is at El. +12.0, with longitudinal intake and 
discharge tunnels extending about 26 ft below this level. 

The sizes of turbine generators and heights of boilers 
installed in 1920, in conjunction with the service areas 
required in an initial installation, and coupled with the 
considerable weight of earth removed for the condenser 
room, resulted in a reasonable intensity of loading on the 
soil. Hydrostatic uplift from an assumed flood level of 
+30.0 was a governing requirement on portions of the 
turbine-room foundations, and made anchorage of some 
nature necessary. Concrete piles were driven to within 
a few feet of the under side of the sand stratum, except 
that the piles under the tunnels, which themselves 
extended nearly through the sand stratum, were driven 
to approximately El. —50.0. In addition, a certain 
number of wood piles were driven into the sand stratum 
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turbine. This presented a_ very 
different set of conditions, since the 
boiler occupied a fairly small floor area, but was quite 
high and heavy. In addition, the mercury turbine was 
mounted on top of the boiler. This resulted in a high 
intensity of loading, which fact, coupled with the need 
of holding the turbine level and of preventing any 
unequal settlements, even small, such as might strain 
the boiler sufficiently to cause leakages of mercury 
vapor, resulted in the decision to support this extension 
on bedrock, 120 ft below the ground surface and 85 
ft below low water. At that time the most feasible 
method of accomplishing this purpose appeared to be 
the installation of pneumatic caissons. Accordingly this 
was done, although it was realized that it was, of course, 
a relatively slow and expensive type of foundation. 

In 1929 the third unit was installed in the space pro- 
vided in the original turbine room. The 1930 construc- 
tion consisted of an extension to the boiler room only. 
Advances in the art of design of combustion equipment, 
since the construction of the original station, led to the 
selection of a fairly high boiler of large steam capacity, 
with the fan room located above the boiler. 

Several factors were considered in the selection of 
the type of foundations for this extension. As the origi- 
nal station rested on a deep bed of soft clay, there had 
naturally been some settlement, although of insufficient 
amount to have any visible effect on the structures or 
to affect operation. It was expected that the extension, 
if its weight were allowed to be carried above the clay, 
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Fic. 1. FOUNDATIONS FOR THE STRUCTURE 
Left. Plan View; Right, Vertical Section A-A, with Subsoil Conditions 
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would likewise settle somewhat 
after construction, causing 





invited to inspect the work. 
36.in. WF. @ At the Navy Yard nearly two 




















strains and misalinement at the bite hundred caissons were being 
connections between the sections, carried to a depth of 130 ft 
and adding to the settlement of pressure r == eeu through clay, sand, and boulders, 
the original station. Gauge Jacks and socketed into the rock as 

Looking ahead to the future — much as 10 ft. The engineers 
construction of a section of tur- _— actually went down into the rock 
bine room opposite this boiler- sockets, and were greatly im- 
room extension, it was seen that Anchor Embedded Shell of pressed with the advantages of 
difficulty would be experienced in Ly | — ee | poe ~ this method, which they immedi- 





making the condenser-room floor 
and walls tight at the connections 
under a head of flood water 











Fic. 2. Rock Bonp Test ror Upiirt 


ately adopted for their new foun- 
dation. The approved design 
(Fig. 1) called for 21 caissons 100 


when building on a foundation Stress Between Concrete and Rock Walls of Socket ft long supporting column loads 


that would settle. It was also 
considered undesirable to conduct 
pile-driving operations close to 
the end of the turbine room. The type and arrangement 
of combustion equipment also made it desirable to 
have an unyielding foundation. In view of the previous 
successful installation of pneumatic caissons in 1927, 
this type of foundation was selected for the 1930 ex- 
tension. 

The 1937 extension comprised additions to both the 
boiler and turbine rooms, and for reasons similar to 
those governing in 1930, it was decided to carry the loads 
to rock. Because of the new high-water record made in 
1936, this extension was designed to resist flood water 
to El. 40.0. Meanwhile, because of labor union and 
Department of Labor requirements, the cost of labor 
under air had greatly increased. The power company, 
through its agents, Stone and Webster Engineering 
Corporation, investigated the feasibility of other types 
of rock-bearing foundations. The result was the 
adoption of a mechanical process of excavating a hole 
to rock without the use of sheet piling. Caving was 
prevented by the introduction of a mud slurry into the 
hole, and when the rock was reached a steel shell was 
set, the slurry pumped out, and the shell filled with 
concrete. These shells ranged from 5 to 6'/2 ft in dia- 
meter. Despite some mechanical difficulties, the in- 
stallation was successfully completed. The higher 
flood-level assumptions added considerably to the 
amount of hydrostatic uplift which the station was 
called upon to resist, and account was taken of probable 
skin-friction values on the caissons for this purpose, the 
foundation mats being anchored down 
to the caissons and tested (Fig. 2). 


Reached 386 Lb per Sq In. Without Slip at 
Limit of Apparatus 


as high as 1,356 tons. 

Essentially, the drilled-in cais- 
son is a composite, restrained 
fixed-ended column terminating in a rock socket in 
which the load is delivered by direct bearing and bond 
to the bedrock. This bond also provides large uplift 
resistance where needed. Because of these features it 
is possible to support heavy loads with a minimum 
column cross section. The caisson consists principally 
of the following: 

1. A heavy, large-diameter steel cylinder with a 
strongly reinforced cutting edge or shoe which is seated 
in bedrock. 

2. A socket of approximately the same diameter as 
the pipe drilled into the rock beneath the pipe for a num- 
ber of feet by churn drilling methods. 

3. A steel H-beam core extending from the bottom 
of the socket to above the cutoff elevation of the pipe. 
(Because of the steel shortage, it was necessary to rein- 
force the H-beams with rails and plates to provide the 
necessary area.) The load in the steel core is delivered 
by bond to the surrounding concrete and, in turn, is de- 
livered progressively by bond from the concrete to the 
walls of the rock socket. 

4. The filling of the socket and pipe to the cutoff point 
with high-strength concrete. 

In this case the pipe was 30-in. in outside diameter, 
spiral welded, with a '/»-in. wall thickness. As the dis- 
tance from the ground surface to the rock was from 100 
to 116 ft, the pipe was ordered in three lengths—a bot- 
tom piece 70 ft long, and two top pieces 35 ft and 50 ft 
long. The 70-ft bottom piece, as shown in Fig. 3, was 
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floods. For the present (1942) exten- 
sion, it was naturally decided to con- 
tinue carrying loads to bedrock. How- 
ever, another new method of doing 
this was now available, namely, the 
drilled-in caisson. A large installation 
of this type was under way for the 
foundations of a 16-story warehouse in 
an eastern Navy Yard, and the 
engineers of Stone and Webster 
Engineering Corporation were 
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Fic. 3. Dertar_s or Carssons AND CoRES 
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Fic. 4. Sree. Skip Prce-Driver, witn 90-Fr Leaps 
Driven Caisson Projecting at Right 


equipped with a 1'/s by 12-in. driving shoe of tough tool 
steel, which was attached to the pipe by heavy plug and 
fillet welds. Similarly fitted to the top of the 70-ft 
length was a '/; by 12-in. outside collar, which served as 
the splice connecting the top and bottom pieces. The pile 
driving plant consisted of a steel skid driver (Fig. 4) with 
90-ft leads and a single-acting steam hammer with 7,500- 
lb ram and 39-in. stroke) equipped with a special driving 
head for the 30-in. pipe. 

Great pains were taken to put the cylinders down as 
nearly plumb and as accurately located as possible. 
Plumbness was secured by carefully checking the pipe 
at the start and at all times during the driving by means 
of two transits with their lines of sight at 90°. For main- 
taining proper location, a heavy template made of 12 
by 12-in. timbers bolted together to form a hollow square 
was buried a foot or two in the ground. The weight of 
the forward part of the pile driver was then made to rest 
on the template, which was thus securely held while the 
pile was driven through it. 

Che extreme care used and the type of soil encountered 
resulted in unusually close tolerances. No caisson was 
more than 0.94% (lateral departure to height) out of 
plumb, while the greatest departure from location was 
-'/s in. and the average was less than 1'/; in. Obviously 
such accuracy would be impracticable in soils containing 
boulders or other obstructions. 

Ground conditions were very favorable for driving 
A medium resistance was encountered in the top 20-ft 
sand stratum, but after this was penetrated, only about 
20 blows per ft were required to drive through the varved 
clay and silt to the rock. After the 70-ft length was 
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Fic. 5. CRANE LowerinGc H-Beam Core INTO CAIssoNn 
At Bottom, Welders Splice Two Sections Together 


driven, the muck from the inside of the pipe was cleaned 
out by means of bailer and sand pump, the latter merely 
a 15-ft length of 12-in. pipe fitted with a flap valve at the 
bottom and a piston which was jerked upward through 
the cylinder by the pile line of the hoist. The powerful 
suction created drew the sand and clay in lumps up into 
the pipe, which was emptied at the surface. The 30-in. 
cylinder was kept full of water to prevent blow-ins at 
the bottom on account of the adverse head of water from 
the river. 

The bottom length of pipe having been mucked out, 
the top 35-ft or 50-ft length of plain pipe was next inserted 
into the splice collar at the top, carefully plumbed, welded 
securely in place, and the entire cylinder driven to rock. 
The pile-driving rig was then moved to the next location. 

At this stage in the operation, the drilling rig went to 
work. This machine was a churn drill skid-mounted or 
pneumatic-tired, powered with a 50-hp gasoline engine. 
Its first operation was to clean out the 35 or 50 ft of muck 
remaining in the pipe above the rock. Then by means of 
a 4,000-Ib cross-shaped bit, 28 in. over the wings, it 
churn-drilled a socket into the bedrock. This was done 
by alternately drilling and bailing out the rock cuttings. 
After the first foot or so of socket had been drilled and 
cleaned out, a caterpillar crane handling a steam hammer 
(5,000-Ib ram with 36-in. stroke) then drove the steel 
cylinder from 6 to 12 in. below the surface of the rock. 
This redriving of the cylinder was generally effective in 
sealing off the ground water, which was under a head of 
from 90 to 100 ft, so that the caisson could be completed 
in the dry. The socket was then drilled further down, a 
minimum of 4 ft, and a maximum of § ft 6 in. 
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Fic. 6. SupPLeMENTARY CAISSONS DRIVEN BY CRANES 
Unit at Left Sinks First 35-Ft Length; Nearer Machine Is Bailing 
Out Caisson Just Driven 


When a dry socket had been obtained, it was carefully 
cleaned out and then inspected by the engineers, who 
were lowered to the bottom in a cage. Examination of 
the sockets showed that their walls were very sound 
and free from any loose spalls of rock. The heavy bit 
evidently swings in the hole only a negligible amount, 
and leaves a very clean but somewhat irregular bore. 
Careful measurements showed that the diameter of the 
socket was not constant but varied from 29'/, to 32'/2 
in. 

When the caisson had been bailed out and inspected, 
and a survey made to determine the plumbness of the 
cylinder, the next operation was to assemble and lower 
the heavy steel core and cage into the caisson by means 
of a 2-cu yd crawler crane equipped with a 100-ft boom 
(Fig. 5). It usually took about three hours for the 
riggers and two welders to assemble and lower to the 
bottom of the socket the three sections of H-beams (the 
heaviest weighing as much as 22 tons) which made up the 
completed core. As soon as the core was set, a waiting 
mixing truck started to pour down into the socket a stiff 
dry mixture of 1:1 grout, the water cement ratio of which 
was held to a minimum so that any water which did ac- 
cumulate at the bottom would not seriously weaken its 
strength. 

Observation by means of suspended lights showed that 
the grout when dropped from such a height as 100 ft 
thoroughly absorbed any accumulated water, and pre- 
vious borings taken in the concrete filling of the 1937 
cylinders proved that concrete poured from such heights 
was very dense and strong. Grout was placed in the 
socket and carried up several feet into the cylinder, from 
which point 4,000-Ib per sq in. concrete was poured to 
fill the caisson to cutoff elevation. 
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By this method the 21 caissons in the original contract 
were completed. However, after the steel skid leads 
had been removed from the site, two additional caissons 
were ordered by the engineers. To avoid the consider- 
able expense and loss of time necessary to return this 
equipment to the job, it was decided to attempt the addi- 
tional work with the use of cranes. To make up for the 
lack of rigidity normally provided by the skid rigs, the 
shells were set in sheeted pits 12 ft deep. At the top and 
bottom of these pits, templates consisting of 12 by 12- 
in. timbers maintained the cylinders in proper location. 
The driving operation (Fig. 6) was considerably slower, 
because it was necessary to use a smaller hammer (5,000- 
Ib), and because plumbness had to be checked with greater 
frequency. 

However, the extra cost was far less than that of re- 
turning the original equipment to the site. Except for 
the method of driving, these additional caissons were 
completed in the same way as the others, and the results 
were equal in every way. All 23 caissons were exception- 
ally plumb and true to location, Of course, the ground 
and rock conditions were particularly favorable. 


WHEN TREMIE PROCEDURE IS RECOMMENDED 


In this operation, because of the character of the rock, 
it was always practicable, through redriving, to secure 
a dry caisson. In the Navy Yard foundation previously 
referred to, the hardness of the ledge was such that the 
redriving broke off the rock irregularly. The result was 
that when water-bearing material overlay the ledge, a 
watertight seal could not be obtained, though the flow of 
sand could always be stopped. 

For such conditions, the tremie procedure used in the 
Navy Yard is recommended. The socket should be filled 
with grout deposited through water by means of a bot- 
tom-dumping bucket. The core is placed through the 
grout on the bottom of the socket, and the grout per- 
mitted to set a sufficient time to provide a water seal. 
The caisson is then pumped out and concreting continued 
in the dry. Caissons so installed are believed to be in no 
way inferior to those with cores set in the dry. 

Boulders and other heavy obstructions, not present at 
this site, always increase the difficulty and cost of every 
type of foundation. To this, of course, drilled-in caissons 
are no exception. However, it is practicable, in the 
process, to drill through many obstructions which would 
prevent the penetration of any type of pile or other types 
of open caissons. As to pneumatic caissons, their cost, 
excessive at best, is prohibitive where boulders are pres- 
ent. 

From experience on this and other operations, the 
writer feels that these caissons afford the solution to 
many otherwise insoluble foundation problems. Only 
pneumatic caissons are comparable in achievement, and 
at a greatly increased cost. Furthermore, the drilled-in 
caisson can be successfully carried to rock at depths far 
in excess of the legal limit for compressed-air work. 

The public service company is already facing new 
problems as the requirements of the rapidly expanding 
city grow from day to day. As this is written, they are 
rushing to completion an emergency coal-handling 
plant, to provide a 300,000-ton dead storage of fuel. 
This stock pile will be in place before winter closes the 
river, and will assure continuous and adequate service 
to vital war industries, in spite of any shortage of trans- 
portation facilities. The features of this design in- 
volving the drilled-in caissons are patented. It is 
probable that it will not be long before another plant 
extension will be required—but the foundation is one 
problem that can be solved again in this same way. 
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ns Chicago Plans for Emergency Sewer Repair 
> By Tuomas D. Garry and A. J. SCHAFMAYER, M. Am. Soc. C.E. 
he Respectively SUPERINTENDENT OF Sewers AND Assistant Cuier Encineer or Sewers, Cuicaco, IL. 
he 
nd PLAN for restoring sewers to IVILIAN defense activity in the inresponse to questionnaires resulted 
[2- A service in case of possible Chicago Metropolitan Area has an_ in the transfer of sundry items from 
mn. air raids was initiated in organization and status similar to that of _ the estimated purchase list to the esti- 
er, january 1942 by the Bureau of a state, as it includes, in addition to the mated rental list, giving amuch lower 
)- Sewers of the City of Chicago, and City of Chicago, over one hundred sub- total estimate for purchases of heavy 
ter on February 6, a tentative plan for urban communities. Under the direc- equipment. 
such repair and maintenance was tion of Mayor Edward J. Kelly, M. Am. The estimates were based on cer- 
re- submitted to the Commissioner of Soc. C.E., U.S. Coordinator, and Oscar tain assumptions. First, it was con- 
for Public Works. It was assumed EE. Hewitt, Chief of Public Works, the sidered that in a bombing raid of 
re that the regular forces of the Bureau many branches of the vital work are car- moderate severity 22 or more sewers 
Its would form the backbone of any ried on through those public agencies might be demolished at different loca- 
yn- emergency organization to deai with best suited to the tasks in question. Under tions. The normal force could give 
nd air raid damage. It was also as-  thedirection of Mr. Garry, the Bureau of full service to 11 such occurrences, 
sumed that in extreme cases these Sewers has had special training in emer- as it had 40 men in each of | 1 initial 
regular forces would be expanded gency repair work under simulated gangs. As soon as possible, say in 
with volunteer labor from the OCD bombing conditions. This paper was 6 or 8 hours, when the worst of the 
*k, lists. In such cases the regular originally presented before the Sanitary damage had been temporarily re- 
ire forces would be divided into small Engineering Division at the Society's paired, 20 men could be sent home 
sly gangs to form a nucleus of experi- Meeting in Minneapolis, Minn. from each gang and the other 20 
he enced men in each of the groups. could work 8 hours more. Then at 
fas The general organization of the Bureau of Sewers was _ the close of this S-hour period, the 20 men sent home 
,a given in this report. The seven cleaning and operating would return and work 12 hours, supplemented by 20 to 
of districts and the three sewer repair districts were shown 25 OCD volunteers assigned from “previously prepared 
on maps accompanying the report. (See Figs. | and 2 _ lists of volunteer employees of sewer contractors or from 
he for outline maps of these divisions.) Normallaborforces labor unions whose members are engaged in similar work.” 
ed were assigned to the seve.: cleaning districts, and there To expand the organization to cover 22 incidents, the 
»t- was a similar assignment of labo. and equipment for force will be divided into 22 gangs or squads of 20 men 
he the three repair districts. For inclusion in the report a each, who will work in the sequence just described for 
er- tabulation was made of 
al. material on hand—ma- 
ed chinery and heavy equip- 
no ment, tools, small equip- 
ment, and supplies—to- 
at gether with statistical 0123 
Ty data for the sewer clean- } ayy 
ns ing districts giving area, a +t——2H+ - 
he population, miles of sewer aaa *: > 
ild and number of appur- i> | gest : 
yes tenances. Estimates were oS: 
st, then made of items that | Ghizeaal ed 
es- might be needed for ae 4°s 
emergency repairs in ad- +—S 
he dition to those on hand. Lf 
to Later, on receipt of offers Bs 
ily from the Sanitary Dis- 
nd trict of Chicago to pool 
in its equipment with the 2 a 
far city's, the estimate of ad- : e 
ditional machinery and » ; 
ew heavy equipment needed i‘ i 
ng was very drastically re- 79th | ist .* . 
ire duced. | __ 87th st | 
ng hese inventories and 
el. estimates showed a toial SEWER je = . SEWER 
he value of $384,621.81 in CLEANING iste wre REPAIR }> 
ice tools, equipment, ma- DISTRICTS 18 +24 . | DIVISIONS 3 
ay chinery, trucks, and sup- 1942 oo) |_| catumer 1942 2 
in- plies on hand, and ne s 
is $247,751.78 of additional District Yard Shown Thus © 7 
nt items needed. Subse- : 
ne quent inventories re- Fic. 1. Seven SEwer CLEANING DiIsTRICTS Fic, 2. Division or City INTO THREE SEWER 


ceived from contractors PLOTTED ON OUTLINE Map REPAIR DIVISIONS 
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Views or A Disrricr YARD OF THE CHICAGO BUREAU OF SEWERS, WITH SUPPLIES READY FOR EMERGENCIES 


11 incidents. When working in two 12-hour shifts, there 
would be only 10 regular experienced men in each shift, 
supplemented of course by volunteers from the OCD 
lists. Each nucleus of 10 experienced men would then 
consist of 1 foreman or assistant foreman, | bricklayer, 
and 8 laborers. A supplementary gang of from 30 to 40 
volunteers would work with each such nucleus. For the 
14 gangs, this would require from 1,320 to 1,760 volun- 
teers in addition to the regular employees. 


EMERGENCY CALLS FOR ENTIRE CREW 


It should be noted that all the regular men of the Bu- 
reau of Sewers would be required on this emergency work, 
and that regular work and responses to ordinary com- 
plaints would be at a standstill. While this condition 
might be possible for a short time, it ts evident that ar- 
rangements would have to be made in a few days to re- 
lieve some of the gangs from emergency calls and return 
them to routine work on complaints and repairs. 

The Bureau of Sewers was organized to serve on a 24- 
hour basis at the time this general plan was developed. 
This was done by assigning some of the employees to 
skeleton night shifts in the main office and in each of the 
seven district offices. Telephone lists of all Bureau em- 
ployees were prepared for calling from the main office 
and ‘‘fanning out’’ through the district offices and through 
key men who would call others in turn. Instructions 
‘For Making Telephone Calls to Employees of the Bu- 
reau of Sewers in the City of Chicago for Civilian De- 
fense Emergencies or for Practice Drills’ were prepared. 
Quotations from these instructions follow: 

‘The regular staff of employees is on duty in the main 
office of the Bureau of Sewers from 8:30 to 5:00 on week- 
days. Shifts of 8 men are on duty each night from 4 
p.m. to midnight and from 12 midnight to 8 a.m., and 
from 8 a.m. to 4 p.m. Sunday. 

“In an emergency the OCD call is to come to the Bu- 
reau of Sewers on extension telephone No. 629. Assuming 
the alarm comes during the night, an employee on duty 
will answer the call, and will summon the other em- 
ployees to man eight of the telephones in the office and 
to stand by while he verifies the OCD alarm. After 
verifying, he will announce the message to the employees 
standing by at the telephones. One employee will im- 
mediately call Thomas D. Garry, Superintendent of 
Sewers, by telephone, if possible. If not, he will notify 
Police 1313 to call Car No. 330 on their radio with a mes- 
sage to call his office. Mr. Garry’s extension No. 627 
will then be left open for incoming calls from him for 
any instructions he may wish to give. The eight men at 
office ‘phones will then make their alarm calls, as shown 


on the ‘Emergency Call List for the Bureau of Sewers, 
at 408 City Hall.’ One of these lists is placed on the 
desk under each of the eight ‘phones to be used for out- 
going calls. A red band has been drawn around the ex- 
tension telephone number at the top of the column and 
the names and telephone numbers to be called by the 
employee manning that particular ‘phone. This is for 
his convenience. 

“Two men are on duty on each of the night shifts at 
each of the seven district yards. The regular yard office 
staff is on duty during the day. After receiving a call 
from 408 City Hall, the men in the yard offices will first 
call the names and telephone numbers indicated on the 
Squad Call Lists posted near the two telephones in each 
yard office. After making these calls the men in the yard 
offices will immediately call the men on the other two 
shifts of their respective yard offices. 

“If during a call it develops that any key man who 
should make further calls cannot be reached, the em- 
ployee calling him is instructed then to make the addi- 
tional calls. These calls are all to be made immediately 
after receiving his own warning, after which the employee 
proceeds as promptly as possible to his headquarters... 


ASSEMBLY POINTS CONVENIENTLY LOCATED 


“For an assembly test or drill, each employee of the 
Bureau of Sewers has been instructed to report at a defi- 
nite yard office or the City Hall, asthe case may be. Con- 
sequently, each employee reports at an assembly point 
reasonably near his home except in the case of those as- 
sembling in the main office, which may be a considerable 
distance in certain cases. After assembling, all employees 
stand by at their respective headquarters for specific 
orders. In the case that for lack of time or any other 
reason no alarm has been given, employees are instructed 
to report at their headquarters as soon as  ossible after 
any raid or blackout. 

‘Each employee has also been instructed that when he 
is to be absent from his home and cannot be reached on 
that telephone he is to call his headquarters and leave 
word where he will be, on what telephone he can be 
reached, if any, and the probable duration of such ab- 
sence. The men on duty in the respective offices keep 
lists of these variations daily, and a slip showing this 
variation is placed under or near the telephone from which 
calls are to be made to that particular squad member so 
that a considerable part of the delays due to such changes 
may be avoided. 

“Day calls will be made from the main office to the 
district offices. The district offices will then get in 
touch with employees on the various gangs at work in 
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their districts either by telephone bricklayers laid brick in the sewer 
or messenger, as may be possible.”’ for repairs. It should be noted 

After the plan had been de- that all the employees of the 
eloped and the call lists prepared, Bureau had previously volun- 
> the Bureau held a preliminary teered their services for these drills 
communication drill about March so that there was no cost to the 
|2. In this drill no assembly was public for salaries or overtime. 
attempted. The notices were The second communication, 
merely sent out to all employees assembly, and incident drill was 
over the telephone to familiarize held on the afternoon of April 22. 
the staff with the procedure. The method of communication for 
The first assembly drill was a daylight drill or actual raid is 
held by the Bureau on March 18. different from that at night. The 
All employees were called and gangs are out on their cleaning, 
given instructions to assemble at scraping, and repair assignments. 
their headquarters. After assem- It is necessary to call them at 
bling and reporting, the employees telephones nearby or to send mes 
returned to their homes, as no sengers. Sometimes gangs may 
simulated incident locations were be moving to other tasks. For 
rs, planned for this test. Table I, such cases, the use of the radio 
he the record of this assembly, gives to contact trucks with the gangs 
1t- a sample method of evaluating has been demonstrated as very 
>X- and checking the results. merenaeies Gan Benassi Conn ee Bouuinn 4. OS. It is planned to have 
nd On March 23, 1942, the DAMAGE WERE BASED ON Joss Sucu as Tuts the Bureau's trucks equipped for 
he Bureau held its first complete such radio calls, but this has not 
for drill, including communication, assembly, and repair at yet been done. Another complete drill was held on the 
the incident. A section of 6-ft sewer in 73d Street near night of April 28 
at Euclid Avenue had actually collapsed under the street- It has been customary for the superintendent and most 
ice car tracks. For the purpose of the drill, it was assumed of the office staff to hold a sort of post-mortem immedi 
all that this collapse was the result of an enemy air raid. ately after each test to bring out points of success or sug 
rst While this damage normally would require only one’ gestions for betterment. Occasional meetings of this 
he gang, it was considered for practice purposes that the staff and all foremen and assistant foremen have been 
ch entire staff of the Bureau of Sewers was needed to make _ held for the same purpose. 
rd the repairs. Notices were therefore given over the tele- ee eer) SUE ee ae ee Wee 
wo phones. The squads assembled at their headquarters, ee ee ee ee 
whence they were sent to the site of the simulated inci- This preparatory work has shown that it is necessary 
‘ho dent from all the yards in the city. to keep call lists of the men posted up to date, since 
m- Upon reaching the spot, barricades, red lights, and changes are occurring constantly. It is necessary to ex- 
di- flagmen were placed; damage was investigated by a party plain clearly to the personnel the procedure they are to 
ely sent through the sewer to the manhole at the end of the follow in such drills or in responding to genuine alarms. 
ree block; and compressors and air-pressure excavating To secure a high percentage of responses, temporary 
‘! tools were placed in operation. The generator and auxili- absences or changes in telephon.s over which men may be 
ary electric light system was set up and operated, and reached must be reported systematically. Lists of such 
lights strung for illumination. Mortar was mixed and _ variations must be kept near the telephones over which 
the the calls are to be sent out. 
pfi- raB_e I. RESULTS OF COMMUNICATIONS AND ASSEMBLY TEST OF This reporting of personal movements will 
on- CuicaGo’s BUREAU OF SEWERS be the most difficult thing to accomplish, 
int Held 8 p.m. Wednesday, March 18, 1942 even to a fair degree—first, to bring a large 
as No. number of men to the point of being will- 
ble Vamp Bor, NO. Mun ar Heapguantens 1x Tota, % As ing to report in; and second, to achieve any 
ees Squap No. Men '/;Hre 14Hr 1'/: Hr 2 He Att ReportTinc LIsTsD SEMBLED reasonable agreement as to how short an 
ific ' ) (1 br 40 min) absence from the listed address should be 
her ~ 7. imo eS oe os al ~ considered worthy of report. As a matter 
ted (2hr 5 min) of fact, the results secured were considered 
ter : > 8 4 21 29 33 Me, -. 40 88 very good, since the chief object of reporting 
D : ae ek ite: oOo oe 78 is to avoid fruitless calling of men who can- 
he . 6.) tana 7 dina Scenes = not reasonably be reached. These will con- ~ 
on - . we ’ a ay — : - . ; "* stitute only a small percentage of the total at 
ive (1 hr 35 min) any one time. Others, absent for only a 
be = . i 16 21 25 Sa 2 40 63 matter of minutes, will easily be caught by 
ab- H 6 616 1 i 26 32 —— 36 38g 40 90 relayed messages. 
sep & : —" ‘ a (1 br 36 min) v Up to the present, no attempt has been 
his = = = (1 ber = ales ” : made in the Chicago area to reshape the 
ich J 5 I 8 20 25 27 40 67 living habits of the city’s four or five million 
so @ K i a oe es at | eu o people on a semi-military basis. But the 
ges I ! 1 t r + t t t t planning is being done and it is then assumed 
Oties = ‘ ‘. fe e (2 br re min) ee io that as a result of ordinary human reactions, 
the . or the employees in any locality will respond 
in § — Ss « 2270-327 367 385 487 80 naturally as the seriousness of the situation 


is brought home to them. 


in * Squads A and B combined. t Squads D, F, and L combined. 








Magazine Separation Determines Plan of 
rdnance Depot 


By A. C. Pork, M. Am. Soc. C.E. 


ConsuttTinGc Enocrneer, BirmMincuaM, ALA. 


EVERAL thousand acres of 
rough land, almost entirely 
unoccupied, was the site se- 
lected by the Government for the 


ordnance depot described here. The aftlity layout for 
handling was nevertheless quite involved. 
Of special . interest 
contractor type of administration used nated. On this project the maga- 
for these huge Quartermaster Depart- 


terrain was badly cut up, and ap 
proximately 360 ft in elevation 
separated high and low points. 
There was no regularity in_ the 


LTHOUGH the depot here de- 
44 scribed is mainly used for the im location for there was no flat or 
storage of war materials and no manu- gently rolling terrain. The main 
facturing is done there, the task of service roads, short access roads to 


This presented a major problem 


the igloos, drainage from the igloo 
area, and igloo grades, all had to 
be considered jointly and coordi- 


efficient materials 
is the engineer- 


zines are approximately 61 by 26 ft. 


formation of the hills, which were ment projects. Mr. Polk presented They are of heavily reinforced con- 


fairly heavily wooded. 

he engineering and construction 
work on this particular depot in 
cluded preliminary surveys and 
lavout, as well as final location, design, and construction. 
[tems of the permanent work were igloo magazine areas, 
ibove-ground magazine areas, inert storage warehouse 
area, combat storage area, and utilities and administra- 
tion area. General utilities to serve these areas, such 
is roads, railroads, water supply, sewage, and power 
service and distribution were also provided. Thus it 
can be seen that the engineering problems were broad 
and diversified 

First surveys were started in November 1940, and 
although no maps of the area were available, all topog 
raphy, boundary lines, land ties, maps, and reports 
were entirely completed by the first of March 1941. 





Post HEADQUARTERS AT ARMY ORDNANCE DEPOT 


Che price of approximately $3.50 per acre for the com- 
pleted job included studies of the sources of water and 
power and the preparation of the preliminary layout of 
the project 

Of the total area covered by the project, the larger 
part is occupied by several hundred igloo magazines. 
In general these are located in blocks of 100 with a wide 
clearance between blocks. Magazines in adjacent rows 
are staggered in their spacing so that no magazine points 
toward another. The terrain created a separate prob- 
lem in the location of each igloo. It had to be placed 
on the ground within a fairly limited area, so located 
as to meet the grades of service roads acceptably and to 
comply with the minimum clearance distance. 


this paper originally before the Con- crete, withlevel floors slightly above 
struction Division 
Convention in Minneapolis, Minn. 


the ground surface. Reinforcing is 
welded together at a number of points 
and carefully grounded electrically to 
protect against lightning strokes and static discharges. 
A maximum resistance of 20 ohms to the ground is the 
requirement for all lightning protection. 


at the Soctety’s 


MAGAZINE CONSTRUCTION 


Natural ventilation of the magazines is provided to 
regulate moisture accumulation and keep the interior 
dry. Ventilators that will avoid danger from fire or 
from the dropping of explosives into the magazine are 
provided. Fusible links and weights automatically 
close the dampers against sparks or flames in the event 
of a grass or brush fire near the igloo. The main en- 
trance door is bullet proof. After the concrete shell of 
the igloo is completed, it is covered with a membrance 
waterproofing on the exterior, backfilled with earth, and 
sodded. 

Thirty sets of removable steel forms were used in the 
construction of these magazines. Pouring the concrete 
in the first igloos (about 200 cu yd) required about eight 
hours, but this time was soon cut to 2'/, to 3 hours per 
igloo, and the average schedule of completion was eight 
igloos per day. The igloos on this project were among 
the first to be built, and many difficulties arose in adapt- 
ing the standard design to the local conditions and ter- 
rain. Many consultations with the Ordnance Depart- 
ment and the Quartermaster Corps, under which the work 


PLACING REINFORCING FOR IGLOO FLOOR AND WALLS 
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vas being handled at that time, were necessary. A 
umber of modifications and minor revisions were worked 
ut and adopted, with a minimum of confusion to the 
work that was in progress. 

[he magnitude of the operations in this area is shown 
yy the following quantities: 


Excavation and grading 
Concrete 

Chert surfacing of roads 
Backfilling over igloos 812,000 cu yd 
Membrance waterpr« ofing 26,000 squares 
Roads TT i25 miles 


3,500,000 cu yd 
205,000 cu yd 
340,000 sq yd 


The igloo magazines are of large capacity and are 
served through a combined railroad and road system. 





INNER FORM AND REINFORCING IN PLACE FOR IGLOO ARCH 


Materials are delivered by rail to a depot yard of 90-car 
capacity. After classification, they are delivered over a 
\6-mile rail system to unloading docks throughout the 
area. Trucks then complete the trip to the various 
magazines. The rough terrain did not permit serving 
each individual igloo by rail, hence the combination 
of rail and truck transportation. Several magazines for 
small arms ammunition are located outside the igloo area 
much closer to the railroad yards. 

Ample clearance is provided between magazines, 
which are located in pairs. In this same area is another 
structure known as the Clipping and Belting Building, 
where ammunition is placed in belts and clips. Shipping 





WELDING SECURED CONTINUITY OF REINFORCING AND ELIMINATED 
OVERLAPPING OF RopDS 
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MEMBRANE WATERPROOFING Was USED FoR IGLOOS, UNDER THI 
EARTH COVERING 


and bundling buildings are also located in the vicinity 
of the igloo area. Here large bombs and material of a 
similar character are prepared for shipment. Here also 
is the Inspectors’ Workshop, where checks are made on 
explosive materials. No two of these buildings are alike 

Located fairly close to the railroad yards are the ware 
houses for the storage of inert materials such as gun 
parts. All warehouses are built of concrete and brick, 
a majority with steel frames, a few with wood trusses, 
all with fireproof roofs. The area is served by rail 
and a concrete road, and is fully protected from fire by 
a complete water system. More than 6,150,000 brick, 
1,098 sliding doors, and 11,000 squares of roofing were 
used in this area alone. 

A combat storage area was added when the original 
project was practically completed. It is located about 
three miles from the original inert storage warehouse 
area and is served with about 11 miles of railroad track 
age, including an interchange yard at the serving rail 
road, a main-line connection to the area, a 150-car 
storage yard in the area, and service tracks to its various 
shops and warehouses. This area required separate 
water supply, sewerage and power distribution systems. 
An optical repair shop, ordnance repair shop, ordnance 
shop-type warehouse, and paint and paint storage build 
ing are also in this area together with heavy cranes for 
handling ordnance, special unloading docks, a central 
heating plant, and other similar facilities. 

The structures in this area had to be designed to avoid 
the use of priority materials as far as possible. Conse 
quently all roof trusses are of wood, and critical ma 
terials have been eliminated everywhere possible. Pro 
vision of substitute materials proved to be a difficult but 
not insurmountable task. 

In the administration area are located the Post Head 
quarters, Fire Guard House, Dispensary, Officers’ Quar 
ters, and Gate Guard House. It is served by concrete 
roads, and protected by a standard fire-protection sys 
tem. An underground lighting system serves this area, 
the warehouse area, and the utilities area. 

West of the administration area, are the various 
utility shops. Here are located the locomotive storage 
and repair shop, machine and carpenter shop, paint and 
paint storage shop, central heating plant, regimental 
garage, and sewage disposal plant. Here also are the 
truck parking lot, horse barn, incinerator, gasoline storage 
and dispensing equipment, and the necessary water and 
lighting facilities. 
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FOR 


PROVIDED 


FrreProor Doors WERE 
STORAGE MAGAZINES 


BULLET-PROOF AND 


\ water system serving the inert warehouse, adminis 
tration, and utilities area had to be provided. (No 
water is provided in the magazine area.) Arrangements 
were made with an existing water company for a source 
of supply, and a million-gallon elevated storage supply 
was provided on the reservation to care for domestic 
and fire needs. Some 35,000 ft of water line was in 
stalled 

Electric power was secured from a local company de 
livered at the property line. Facilities for distribution 
throughout the area were designed and built as part of 
the project. These included a boundary-fence lighting 
system approximately 14 miles long, as well as ample 
flood and other lighting in the warehouse, administration, 
and utilities areas, and power to the various shops. 

A sewerage system and disposal plant serve the ware 
house, administration, and utilities area. No other 
areas are served from this system. The combat storage 
area has identical but separate utility systems similar 
to those just mentioned. Its distance from the original 
area and the difficulties of the terrain made this neces 
sary. Also the original layout was designed and built 
before it was decided to add the combat storage area, 
and consequently could not accommodate the additional 
loads, located a considerable distance away. 

A four-strand barbed-wire fence surrounds the reserva 
tion. Inside this and protecting the magazine area is 
a wire-mesh fence 60 in. high, with a patrol road just 
inside it and a lighting system so located that a fairly 
wide area at the fence line can be observed from the pa 
trol road. Various other minor facilities, such as rail 
road track scales, truck scales, main access road to the 
state highway, and a fire observation tower, were also 
laid out and constructed. 

The engineers handled their work under a fixed-fee 
contract with the Quartermaster Department, covering 
f the project and the supervision of all con 
struction. The engineers’ forces at the peak of the job 
amounted to 260 employees. In general the organiza 
tion was set up in the following groups 

1. Administrative group, including all clerical help, 
finances, reports and cost records of various kinds, 
contacts with Government auditing and financing group, 
and similar matters. 

2. Designing and drafting group, together with the 
specifications and estimating group. 

3. All field operations, divided into railroad, roads 
and drainage, general layout of all structures in the field, 
and inspection 


the design 


Vou. 13, No.1 


This type of organization seemed to function very 
well, and was successful in the handling of this particular 
project. 

The Government was represented on the job by a Con- 
structing Quartermaster, and later, when the Chief of 
Engineers took over, by an Area Engineer, under the 
District and Division Offices of the Chief of Engineers. 

In the design and supervision of the technical phases 
of the work, we found we had to have men capable of 
handling many specialized lines. These included a 
railroad engineer experienced in the location and con- 





PourRING Trme oF THREE Hours ror Eacu UNrt 
Was ATTAINED 


AN AVERACE 


struction of modern railroads in rough country. Men of 
this type are now scarce. A capable highway engineer 
was also necessary, who could locate and design a most 
complicated road system, determine the proper speci- 
fications, and handle the explorations and laboratory 
tests for suitable materials of construction. Others 
needed were a head and assistant to take charge of all 
field operations and layout work; electrical engineers 
and designers; heating and plumbing experts; sewage 
disposal, sewer, and water works men with municipal 
and similar experience; a mechanical engineer and de- 
signers; architects; and many other minor technically 
skilled men. 

Work on the original project was started by the con- 
tractor under a fixed-fee contract on April 1, 1940, and 
was practically completed in February 1941, a period of 
approximately ten months. The combat storage area 
was Started in April 1942 and was actually completed 
in October 1942. 





CompaT STORAGE AREA REQUIRED A SEPARATE SYSTEM OF 
UTILITIES 
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Plain Concrete Arches 


Steel Ban Shifts Attention to the Use of Unreinforced Spans 


INCE the use of reinforced con- 
crete has become general, very + 
few plain concrete arches have feasibility of using unreinforced concrete that, in so far as 

been built, but there isnodoubt that for arch structures to secure both beauty shortening reactions are concerned, 
under favorable conditions they are and utility. A number of examples have the plastic flow can be disregarded 
The prob- been chosen by Mr. Whitney to illustrate and the effect calculated as for an 
The same modulus of 


structurally adequate. 


lem offers an interesting opportu- the principles of design of such spans. elastic rib. 
nity to combine modern design Of special interest is the development of elasticity is used to calculate the 
methods with many centuries of the three-hinged arch for use where the amount of shortening and the size of 


By Cuarves S. Wuirney, M. Ao. Soc. C.E. 


Consuttinc Encineer, Mitwavukee, Wis. 


OTABLE bridges in our own coun- izes, the effect of 
try and abroad demonstrate the shortening due to plastic flow so 
dead-load rib 


practical experience in masonry arch ratio of rise to length of span is low. the reactions. 


construction. As almost no atten- This paper was originally presented be- 
tion has been given to this structural fore the Structural Divisien at the that the shortening of a bridge arch 
type during the last generation, itis Society's Minneapolis Convention. 
my purpose here to indicate what 
design method should be used and to suggest types of 
structures for which plain arches may be suitable. 

The fixed-end arch is statically indeterminate, and the 
reactions due to loading or volume changes should be 
determined for the plain arch by means of the theory of 
elasticity as in the case of the reinforced concrete arch. 
See Final Report of Special Committee on Concrete and 
Reinforced Concrete Arches, TRANSACTIONS, Am. Soc. 


C.E., Vol. 100, 1935, p. 1427; - and “Plain and Rein- age. Seasonal variations 


forced Concrete Arches,’’ report of American Concrete 
Institute Committee 312, by the writer as chairman, Jour- 
nal, American Concrete Institute, September 1940.) 

In analyzing the plain arch for the purpose of deter 
mining thrusts and moments, it is assumed to consist of 
in uncracked, homogeneous, elastic material. The fact sections, it may be assumed that plastic flow will elimi 
nate the effect of the temperature rise due to the heat of 
setting of the cement and the effect of completing the 
arch at a temperature above or below the mean annual 
the rib sections. The plastic and shrinkage strains are temperature. The concrete becomes more elastic with 
age, and it is best to consider the action of the arch as 
fully elastic under annual temperature variations. 
cause of the lag between the air and arch temperatures, 
and for various other reasons, the temperature range in 
have fixed ends and any an ordinary bridge arch may be taken as 60% of the 


that the concrete is actually plastic to a considerable 
degree is taken into account in calculating the effect of 
volume changes and in estimating the useful strength of 


variables, depending on so many factors that no accurate 
prediction of their size is possible, but a study of tests 
made both in the laboratory and on actual bridges indi- 
cates what allowance should be made for them in practice. 

Concrete arches usually 


months. 


A study of available data indicates 


due to shrinkage may amount to 
about 0.00015 in. per in., and that 
plastic flow will release at least 60°; of its stress effect. 
The equivalent effect on an elastic rib would therefore 
be a shortening of about 0.00006 in. per in. 
equivalent to the effect of a 10 F drop in temperature 
with a thermal coefficient of 0.000006, or 15 F if the 
thermal coefficient is only 0.000004. 

Shrinkage may be higher in extremely dry climates. 
Underground structures may show practically no shrink- 


the 


bridge arches produce volume changes which may to 
some extent offset temperature variations if there is a 
tendency for the concrete to dry out during the summer 


If proper precautions are taken to cast the arch in 


change in the volume of the concrete affects the reactions difference between the highest 


in the same manner as a corresponding movement of the 
ibutments. Important volume changes are produced by: 


] 
J 


All these changes are 
modified by plastic flow. 

Shortening of the arch 
by dead-load thrust is 
greatly increased by 
plastic flow occurring 
gradually over a period 
of many months. At 
the same time, plastic 
flow releases much of 
the stress which would 
have been produced in 
the rib by a correspond- 
ing shortening in an 
elastic material. This 
release of stress com- 
pensates for, or neutral- 


2. Shrinkage of the concrete. 
3. Variations in temperature and moisture content. 


FILLED MASONRY ARCH, LORRAINEBRUECKE, iN BERNE, SWITZERLAND 


temperature near the location of the bridge. 
range depends on the thickness and exposure of the con 
|. Dead-load rib shortening. crete. For underground structures this range can be 
reduced, and for thin exposed structures it should be in 
creased. The thermal coefficient of expansion of con- 
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bs ay Bach and Graf Tests 
Report of American Concrete Institute Committee 312, 1940, 
Average of 3 Tests 
8 Crawford and Fry Tests, Concrete and Construction Engineer- 
ing, August 1939 
4 Slater and Lyse Tests, Journal of American Concrete Insti- 
tute, June 1930, Average of 3 Tests 
Ultimate Strength 


(1) P = O0.85b¢t/,’ (1 — 2°) 
i 
Recommended for Safe Load 
(2) P = 0.85b¢f,’ (1 - °) when © > 0.163 


(3) P = O.34b6f-' (1 - 08°) when © > 0.163 


Straight-Line Equation for Safe Load 


0: ‘ 
(4) P = 2s. when f, = 0.3/,' and : < 0.167 





66+1 
t 








Fic. 1. StrRenGcTs oF PLarn Concrete Arcu Rips 


crete usually is between 0.0000065 and 0.000004, and 
may be assumed as 0.0000055 in the absence of definite 
tests. 


MODULUS OF ELASTICITY 
It is recommended that a modulus of elasticity of 
4,000,000 Ib pér sq in. be used for the concrete in figuring 
rib shortening, shrinkage, and temperature thrusts. For 
calculating dead-load deflections, about one-third to one- 
fourth of this value should be used to allow for plastic 
flow. 
PROPORTIONING OF ARCH RIBS 
Because concrete is to a considerable degree a plastic 
material, the straight-line formula does not predict the 
actual strength of a plain concrete arch section with 
satisfactory accuracy. In order to take advantage of the 


actual strength, the writer recommends the use of a new . 
formula based on the plastic quality of the concrete and . 


verified by tests. This formula is 


P =0.85bif", (1 - 2¢) lan (1) 


Vou. 13, No.1 


in which P = thrust causing failure, in Ib 
b = width of section, in in. 
¢ = depth of section, in in. 
f’, = standard cylinder strength of concrete, in 
Ib per sq in. 
e= P = eccentricity of thrust, in in., meas- 
ured from center of section 


In Fig. 1 the curve represented by Eq. 1 (Curve 1) is 
compared with the results of various tests on eccentri- 
cally loaded plain concrete rectangular sections. It gives 
the ultimate strength of the rib as 0.85 f’, times twice the 
area between the load plane and the nearest face of the 
section. It also shows, for the full range of eccentricity, 
the combinations of thrust and moment which will cause 
failure. This permits special consideration in designing 
the section to be given to the effect of increase in either 
thrust or moment separately. This has not been cus- 
tomary but it is important because high arch thrusts are 
not due to the same causes as high moments, and either 
may exist without the other. * 

The standard method of arch design, using working 
stresses and a factor of safety, assumes that in case of an 
overload both moment and thrust increase proportion- 
ately and the eccentricity remains constant. This is not 
a safe assumption, as Fig. 1 shows that a rib may fail 
at a much lower moment if the thrust does not increase in 
proportion to the moment. 

It is therefore recommended that consideration be 
given to the effect of increase in thrust and moment 
separately by keeping the calculated values within the 
limits bounded by Eqs. 2 and 3, as follows: 


P= 0.850¢f(1 - 4°) Steachahensial (2) 


which applies when e/ is greater than 0.163 and provides 
that the strength of the rib will equal the effect of the 
maximum thrust and twice the maximum moment. 


P=0 34 by. (1 -0.8*) har, aie (3) 


which applies when ¢/t is less than 0.163 and provides 
that the strength of the rib will equal the effect of 2'/; 
times the maximum thrust combined with the maximum 
moment. 

A factor of 2 is used for the moment instead of 2'/, 
because the maximum moment includes the effect of vol- 
ume change, which does not greatly reduce the ultimate 
load-carrying capacity. It is, however, important to 
consider the effect of volume change in order to prevent 
cracking in service and to avoid excessive foundation 
movements. 

Equations 2 and 3 represent the safe, useful strength of 
the rib for comparison with the moments and thrusts 
calculated by means of the elastic theory, which gives 
conservative values under working conditions. These 
two equations are shown in Fig. 1, compared with the 
straight-line equation for safe load, 


Pe Se eee eee (4) 
6- +1 
t 
In this equation, which nts present standard prac- 


tice, the allowable stress is assumed to be 0.3f"., and e is 
not permitted to exceed ¢/6 in order to prevent tension 
from entering the section. 

It should be noted that the Bach ard Graf tests show 
the first crack appearing at much higher moments than 
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jrandes Voutes,"’ by Paul Sejourne 


Pont ADOLPHE AT LUXEM- 
BOURG, DESIGNED BY 
Sf#yourngé, 1903 
First Use of Separated Arch 
Ribs in Masonry 


would be permitted by Eq. 2. 


The proposed method 
using Eqs. 2 and 3 indicates the safe, useful strength of 
the arch rib to be much greater than the strength recog- 
nized by Eq. 4, and shows that the eccentricity need not 
be limited to one-sixth of the depth of the rib. 


TENSILE STRESS IN THE CONCRETE 


While it is not recommended in general that depend- 
ence be placed on the tensile strength of concrete in an 
unreinforced arch, it may be reasonable to design some 
structures subjected to relatively very small live load on 
the basis of uncracked section allowing a small tensile 
stress in the concrete. For instance, this might be done 
in the case of concrete igloos under favorable conditions 
where a crack in the arch would only cause a redistribu- 
tion of earth pressures without collapse. It should be 
kept in mind that any concrete structure of any size may 
crack for reasons other than theoretical loading stresses. 
It is interesting to note that the first crack appeared in 
the Bach and Graf tests (Fig. 1) when the theoretical 
tensile stress (straight-line stress distribution on un- 
cracked section) was about 0.15 f’.. 

Because the moments and thrusts for which a fixed-end 
arch must be designed are dependent on the proportions 
of the rib, the best proportions can only be found by 
successive trials. The ordinary procedure of assuming a 
design and proving by analysis that its strength complies 
with the specification is not sufficient to assure proper 
proportioning. Because of the great number of variable 
factors involved, it is not possible to write a simple equa- 
tion for proper crown and springing thickness. To get 
the best solution, the effect of various combinations of 
thickness must be considered. 

This is especially true in ‘the case of a plain concrete 
bridge arch with a low ratio of rise to span length because 
of the importance of the volume change moments. 
These moments increase with the thickness of the. rib so 
rapidlv as to more than offset the reduction in effect of 
dead and live loads after a certain thickness is reached. 
In other words, if the rib thickness is plotted against the 
theoretical stress, it will be found that one thickness will 
give a minimum combined stress and that either an in- 
crease or a decrease in thickness will increase the stress. 

In the case of a reinforced arch, it is possible to reduce 
the effects of volume changes by increasing its flexibility 
through the use of a more heavily reinforced but thinner 
nb. Assuming a plain arch loaded to capacity, it can 
only be made thinner and more flexible by increasing the 
strength of the concrete. The allowable span and rise of 
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a plain concrete arch of a certain thickness will be limited 
by the strength of the concrete, and the limiting values 
can only be found by detailed calculations involving all 
specified conditions. 

The problem is complicated by the fact that the mo- 
ments depend not only on the thickness of the rib but on 
its relative thickness at crown and springing line. Criti- 
cal bending usually occurs at the springing line, so that it 
must be thicker there than at the crown. At the same 
time it is important to avoid excessive springing thickness 
which will cause excessive moments. 

To make possible the rapid analysis of a number of 
comparative arch ribs, diagrams and tables have been 
prepared giving the thrusts and moments due to vertical 
loads, rib shortening, shrinkage, and temperature changes 
for arches in a complete range of assumed proportions. 
(“Design of Symmetrical Concrete Arches,’’ by the 
writer, TRANSACTIONS, Am. Soc. C.E., Vol. 88, 1925, p. 
931; and Concrete Designer's Manual, pp. 219-264, by G. 
A. Hool and the writer, McGraw-Hill Book Company, 
1926.) Equations have also been derived for horizontal 
loading but have not yet been published. This material 
is based on an accurate mathematical solution and can be 
used for final design as well as preliminary calculations. 


USE OF PLAIN CONCRETE ARCHES 


Plain concrete arches are suitable only when the eccen- 
tricity of the arch thrust is comparatively small. This 
requires that the dead load be large compared to the 
live load and that the volume change moments shall not 
be excessive. 

They may be used for underground structures such as 
igloos, conduits, culverts, and tunnel linings. In such 
cases, the earth cover provides a heavy dead load and 
the volume-change moments are low because of compara- 
tively stable temperature and moisture conditions. 
Igloos could be either barrel or dome shaped. Care must 
be taken in placing the earth covering to avoid excessive 
bending, and it may be well to keep shoring below the 
arches while the fill is being placed. Sandy soil which 
drains easily is desirable for backfill, as its rigidity helps 
to reduce the bending in the arch. The arch axis should 
follow the pressure line of dead load as closely as possible. 

Plain concrete can be used for the arches of large heavy 
bridges when the rise-span ratio is sufficiently great to 
avoid excessive volume-change moments. Spandrel- 
filled arches usually have a high dead-load to live-load 
ratio, but they present special problems. The weight of 
the fill on the arch and its thrust against the spandrel 




















WALNuT LANE BRIDGE IN PHILADELPHIA, 1908 


Plain Concrete Arches and Reinforced Roadway 


walls usually limit the use of that type to comparatively 
short, flat spans. The low rise necessitates careful study 
of the effect of volume-change moments especially near 
the springing line of the arches, where the eccentricity of 
the thrust is usually greatest. The spandrel walls must 
be designed to resist the lateral thrust of the fill, and to 
have sufficient flexibility to avoid cracking. They must 
not cause excessive stress in the arch from cross bending. 

One of the most important requirements in the design 
of the roadway and superstructure of the span above the 
arch is that it be given sufficient flexibility to follow the 
movements of the arch without cracking and without un- 
duly restraining the arch. Plain concrete is not espe- 
cially well suited to this purpose, and, where possible, con- 
sideration should be given to the use of reinforced con- 
crete, steel, or timber decks. A number of large bridges 
have been built with plain concrete or stone masonry 
arches and reinforced concrete roadways. It 1s possible 
in that way to reduce the total amount of reinforcing steel 
to a comparatively small quantity. 

Chat bridges can be built entirely of plain concrete is 
evidenced by many stone masonry structures erected in 
the eighteenth and nineteenth centuries. The record of 
these bridges is the most valuable source of information 
as to how such bridges should and should not be built. 
Such a record will be found in Paul Séjourné’s six-volume 
work Grandes Voules (Bourges, France, 1912-1916), 
which covers most of the important arch bridges built in 
the world prior to 1912. The descriptions of difficulties 
and failures are particularly valuable. In studying 
these bridges it must be remembered that many of them 
were built where the climate is mild and uniform, and 
that some of the successful designs would not be suitable 


in severe climates. 
MASONRY HAS CERTAIN FLEXIBILITY 


It is also necessary to consider the fundamental differ- 
ences in the characteristics of stone masonry and plain 
concrete. Masonry, consisting of stones separated by 
mortar joints, has a certain degree of flexibility or ad- 
justability not possessed by monolithic concrete. The 
concrete should be cast in blocks to reduce the effect of 
shrinkage. Enough joints should be provided in the 
superstructure to permit the volume-change movements 
without signs of distress. 

In general, three devices have been used to provide a 
level roadway over a masonry arch without the use of 
steel reinforcement 

1. The simplest method, when the height from arch 
to roadway is not too great, is the use of a fill of some ma- 
terial which can be easily drained and which will not 
exert an excessive lateral pressure against the solid span- 
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drel walls. Anexample 
of this type is the 
Lorrainebruecke in 
Berne, Switzerland. 
Gravel, dry stone 
rubble, and even lean 
concrete, have beet; 
used. Concrete fill is 
dangerous because it is 
not sufficiently flexible. 
In the case of large 
spans, the great weight 
of a solid fill is a dis- 
advantage. 

2. For large spans, 
the weight of the super- 
structure has been re- 
duced by the use of 
longitudinal walls supporting two or more longitudinal 
vaults. This construction does not provide very satis- 
factory flexibility because of the ‘continuous walls. The 
200-ft arch at Chester, England, built in 1834, and the 
Main Street Bridge in Wheeling, W.Va. (1892), were of 
this type. 

3. A still lighter and more satisfactory construction 
for large spans consists of transverse piers, supporting 
short-span arches over the main arch. This eliminates 
the solid spandrel walls and gives greater flexibility. 
This type has developed into the modern open-spandrel 
bridge. A typical example is the Pont de Lavaur, 
a French railroad bridge of 200-ft span, built in 1884. 

Various combinations of the three methods have also 
been used. It is obvious that the proper articulation of a 
superstructure of plain concrete requires great care no 
matter what system of construction is adopted. 

An interesting detail was used to provide flexibility in 
the bridge at Morbengo, Italy, built in 1903. The jack 
arch over the springing line was built with granite hinges 
and open joints in the masonry above. The steel hinges 
in the main arch of 230-ft span functioned only until the 
span was completed, at which time they were filled with 
cut stone. 

Perhaps the most important stone arch bridge was the 
Pont Adolphe at Luxembourg, designed by Séjourné and 
completed in 1903. The arch span is 278 ft and this is 
the first example of the use of two separated arch ribs in 
masonry. It is in effect two bridges side by side with a 
slab of reinforced concrete spanning between to complete 
the roadway (see illustration). 

Immediately after completion, Séjourné’s bridge at 
Luxembourg served as a model for the design of the Wal- 
nut Lane Bridge in Philadelphia (shown in an accom- 
panying photograph). In that bridge, finished in 1908, 
the arches are plain concrete and the roadway is rein- 
forced with steel beams and’ rods. (See ‘““Walnut Lane 
Bridge,’ by George S. Webster and Henry H. Quimby, 
TRANSACTIONS, Am. Soc. C.E., Vol. 65, 1909, p. 423.) 
The Rocky River Bridge at Cleveland, completed in 1910, 
is of similar design. 

Another development of interest is the use of three- 
hinged arches of stone masonry or plain concrete where 
the rise-span ratio is too low to permit the use of fixed 
arches. There are a number in which plain concrete or 
granite hinges have been used, the longest being the 200- 
ft span at Géhren, Saxony. These hinges were of the 
rolling type, presenting concave and convex cylindrical 
surfaces in contact. The problem of superstructure 
articulation is comparatively simple when flat three 
hinged arches are used. The use of reinforced concrete 
hinges might be preferable to plain concrete or granite. 
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Measurements of Pore-Water Pressure in 


Silt and Clay 


By Kart Terzacui, M. Ao. Soc. C.E. 


Lecturer on Sort Mecuanics, Harvarp University, Camaripce, Mass. 


ORE-water pressure appears pele pressure has been meas- 
ured by a number of methods of 


in every computation concern- 

ing the stability of earth dams, 
the settlement due to consolidation 
of silt or clay strata under load, the 
safety of shipway floors with respect 
to heave, and in many other compu- 
tations pertaining to the design of 
structures consisting of fine-grained 
soils or located above such soils. A 
preliminary estimate of the initial 
value and rate of decrease of the 
pore-water pressure can be made on the basis of the re- 
sults of laboratory tests. However, such estimates are 
seldom accurate enough to eliminate the necessity for 
subsequent verification by measurements in the field, 
during and after construction. 

Experience with current methods for determining pore- 
water pressure in clay led to the conclusion that a new 
type of measuring device was needed. For instance, 
Bourdon gages should be used only if the hydrostatic 
head at the gage is always positive. If the observation 
point (point at which the pore-water pressure is to be 
measured) is located in fine silt or clay, insignificant leaks 
in the joints of the system render the gage useless, and 
the prevention of such leaks is a diffi- 
cult problem. Changes in temperature re 
have a considerable effect on the readings 
under constant hydrostatic pressure in the 
clay. As for observation wells, they are 
unsuitable for use in silt or clay. The 
readings on Goldbeck cells depend on the he oS 
rate at which the air pressure on the 
membrane is increased, and on other factors 
which are difficult to control. The impor- ——7 
tance of the inevitable errors increases 
rapidly with increasing fineness of the soil. 4 i 4 

=, 


varying reliability. 


"STRAIN-METER GAGE DEVELOPED 


In order to be able to measure the pore- 
water pressure by means of an instrument = 
that can be installed at any elevation Ny 
above the piezometric level, and to reduce } 
the time lag of the recorded pressure due 
to the low permeability of the soil to a 
tolerable amount, the writer experimented 
with a device equipped with a Carlson 
elastic-wire strain meter. In thisdevicethe 4 
water pressure acts on a steel membrane 
located 1'/, ft above the observation point, 
and the readings are made on a Wheatstone 
bridge which is connected with the strain 
meter by means of a_ three-conductor 
Tyrex cable. 

Results of the experiments with this 
Strain-meter gage were so encouraging that ! 
the writer felt justified in recommending 
the installation of gages of a slightly modi- 
hed type on several jobs. The observations 
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portance of this quantity in many com- 
putations, Dr. Terzaghi has analyzed the 
current methods for their relative de- 
pendability and ease of application. 
Here he describes the use of the elastic- 
wire strain meter to determine these 
pressures and discusses the results of field 
tests that have been made with the device. 
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that were to be made with the gages 
included the measurement of the 
pore-water pressure in the core of an 
existing hydraulic-fill dam, and of 
that in beds of plastic clay located 
beneath a site for ore storage. 

A study of the three methods of 
determining pore-water pressure 
previously mentioned, has led to 
the following conclusions regarding 
the conditions necessary for their 
successful use. The well-known 
Bourdon gage has the important property that the increase 
in the amount of water enclosed in the conduit between the 
soil and the gage, due to a change of the water pressure, 
is extremely small. As a consequence, the gage reacts 
almost instantaneously to a change in the pore-water 
pressure, provided that there is no air in the conduit be- 
tween the soil and the gage. However, a change in 
temperature at the site where the gage is installed changes 
the reading at a constant pore-water pressure, and the 
error due to temperature effects can be rather important. 

The gage is mounted at the upper end of an extra 
heavy l-in. or 1'/9-in. steel tube. The lower end (contact 
end) of the tubing is located at the observation point in 
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the soil. Few of the installations in which the gage was 
placed above the lowest piezometric level have proved to 
be successful. Therefore, as previously stated, the Bour- 
don gage should not be used unless it can be installed be- 
low this level. 

On the Chicago Subway, Bourdon gages were used for 
measuring the pore-water pressure in plastic clay adjoin- 


tion in the field requires painstaking supervision, and the 
accuracy of the results is by no means certain. 


SHORTCOMINGS OF OBSERVATION WELLS 


The second current method of determining pore-water 
pressure is by observation wells, which have been in- 
stalled on various occasions in soft consolidating clays 

with the intention of measuring the 
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ing the tunnel tubes. The contact end of each piezo- 
metric tube was plugged with a porous carbon stone with 
a coefficient of permeability of about 4 X 10~* cm per sec. 
The pipe, while being transported from the laboratory 
into the tunnel, was filled with water and the contact end 
was sealed with a rubber cap. 


DIFFICULTIES WITH BOURDON GAGES 


In order to make sure that the joints were perfectly 
watertight, the entire system was assembled and tested 
injthe laboratory. The tests showed that it is practically 
impossible to assemble the elements of the system at the 
very outset in such a manner that it does not develop 
any leaks during the tests. Stopping of the leaks re- 
quired patience and care. Therefore it was considered 
necessary to install the system in the ground without 
temporarily disconnecting the joints after the final test 
in the laboratory. Even then it was not possible to be 
certain that new leaks had not developed while the pipe 
was being forced into the soil. If the pipe is very long it 
is always necessary to disconnect the joints after testing, 
and the prospects for establishing and maintaining water- 
tight joints when the system is reassembled in the field 
are rather slight. Yet even an insignificant leak in a 
conduit whose lower end is located in clay suffices to ren- 
der the gage useless. 

If the observation point is located in a mass of clay in a 
state of progressive consolidation, the contact end of the 
pipe advances in a downward direction with reference to 
the surrounding clay, because the length of the pipe is 
constant, while the thickness of the bed of clay decreases. 
This movement is likely to increase the pore-water pres- 
sure in the clay adjoining the contact end of the pipe, but 
the importance of the resulting error is not known. 

The preceding statements lead to the conclusion that 
the success of Bourdon-gage installations for measuring 
the pore-water pressure in silt and clay depends on sev- 
eral factors which are difficult to control. The installa- 


third device to be discussed here—a 
pressure cell on the principle of the 
Goldbeck cell. Many cells of this type 
have been installed in earth dams. 

When a reading on a Goldbeck cell is made, com- 
pressed air is introduced into it and the pressure is read 
as soon as it breaks the electric contact between a flexible 
membrane and a stationary lug. The water displaced 
by the deflecting membrane can only escape into the 
soil which surrounds the cell. Under laboratory condi- 
tions this deflection is very small. Under field conditions 
condensing moisture is likely to foul the contact point, 
thus increasing considerably the deflection required to 
break the contact. If the soil surrounding the cell is 
relatively permeable this condition is almost without 
consequence. On the other hand, if the cell is embedded 
in plastic clay, even the readings on a cell in perfect work- 
ing condition cannot be relied upon, because the air 
pressure required to break the contact is a function of the 
rate at which the pressure is applied. The fouling of the 
contact point increases the error due to the time effect. 
Yet once the cell is buried in the soil, the observer has no 
way of recognizing the existence of fouling. 

All the favorable reports that have come to the writer's 
attention concerning the performance of the cell under 
field conditions refer to instances in which it was em- 
bedded in relatively permeable soil. An attempt to use 
it for measuring the pore-water pressure in a plastic clay 
would be, to say the least, an experiment with doubtful 
outcome. Therefore the writer would not even consider 
suggesting its use in this material. 


PRESSURE GAGE WITH ELASTIC-WIRE STRAIN METER 


During the first part of this year the writer was com- 
pelled on several jobs to measure the pore-water 
in silt and clay under conditions that excluded the use of 
Bourdon gages. In order to solve his problems he de- 
signed the gage shown in Fig. 1, which has most of the 
desirable features of the Bourdon gage without its limita- 
tions and shortcomings. 

The gage consists of a thin steel membrane, /, with a 
diameter of about 2'/, in., whose deflections can be 





eS 2 a oh am wie ok oe kk 





Vor. 13, No.1 


measured by means of a Carlson strain meter. The 
space beneath the membrane is completely filled with 
water, which communicates with the pore water in the 
soil through a 1-in. pipe A, and the voids of a porous car- 
bon stone C, located at the end of the pipe, as shown in 
Fig. 1. The strain meter S is installed in a cylindrical 
container above the membrane. It consists of two con- 
centric steel-wire coils mounted on porcelain spools on a 
steel frame. The coils are immersed in castor oil. A 
deflection of the membrane increases the tension in the 
wires of the inner coil and reduces the tension in the outer 
coil. The change in tension changes the electric resist- 
ance of the wires. The ratio between the electric resist- 
ance of the two coils can be determined above ground by 
means of a special Wheatstone bridge. The bridge is 
connected with the strain meter by means of a three- 
conductor Tyrex cable. Below the ground surface the 
cable may be encased in a */,-in. pipe whose lower end is 
fastened to the top of the strain meter container. 

For the gage described in this paper, the least reading 
on the Wheatstone bridge corresponds approximately to 
| ft of hydrostatic head. A change of 10 ft in the hydro- 
static head of the water below the membrane produces a 
maximum deflection of about 0.0003 in. Hence the 
quantity of water that flows out of the soil into the mem- 
brane cup during a change of head is extremely small, and 
the corresponding lag between real and measured head is 
insignificant. 


PROCEDURE FOR PLACING THE GAGE 


The space below the membrane is filled in the labora- 
tory with water under vacuum. After this has been 
done and the porous stone is saturated, the lower end of 
the pipe A is sealed with a rubber cap and the cap is not 
removed until the drill hole is ready for the introduction 
of the gage. 

In order to install the gage in the ground, a 4 or 6-in. 
drill hole is sunk to within 1'/, ft of the depth at which 
the porous stone C is to be placed. While the last part 
of the hole is being drilled, the water level in the hole is 
maintaimed at or above the water table. This measure 
should reduce the tendency of the soil to rise into the 
casing. 

Blows on the push pipe, or other violent efforts to 
accelerate the penetration of the pipe A into the ground 
must be avoided because they are likely to shift the zero 
point, and may even injure the strain meter. 

The last step consists in sealing the gage and recovering 
the outer casing. To seal the gage the drill hole is filled 
to a height of about 2 ft with portland cement mortar 
and the remainder with a heavy thixotropic clay slurry. 
During the operation of filling, the outer casing is pulled 
in installments. The most important requirements for 
the clay slurry are that it should be less permeable than the 
surrounding soil and that it should stiffen up to some 
extent without becoming rigid. These conditions can 
be satisfied by an admixture of Bentonite or of suitable 
chemicals. 


EXPERIENCE WITH FIELD TESTS 


In order to find out to what extent the new gage can be 
relied upon under operating conditions, various tests 
were made in the field prior to the permanent installation 
of such gages on jobs. The diameter of the pipe A which 
was used in these tests was 1'/2 in. as compared with | in. 
on the standard gages. 

The first tests consisted in pushing the gage into the 
soft mud of the Charles River in Cambridge, Mass., 
down to a maximum depth of 22 ft below water level, 
and in determining the hydrostatic head at different 
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depths by means of | 
the Wheatstone | rir 
bridge. The tests (@) (b) 
showed that the | 
gage reacts instan- 
taneously to a 
change in hydro- 
static pressure due 
to pushing the gage in 
deeper into the mud, 4 
and that the results _WaterTable | | | = 
2 


: 








of the readings are r 
as reliable as those 

obtained in the lab- 
oratory, provided in 
they are made after 4 
the temperature of a 
the gage has become = 
equal to that of the 
surrounding soil. : ' 
This equalization .) ih ) ae 
required about one- . A A 
half hour for every Total Unit Pressure,¢ ; + Youll 
position. The water _ Ettective Unit Pressure, . _. p 
pressure was found yg. 4. Conpitions or THIRD SERIES 
to Soro age oF Fre_p Tests in Lynn, Mass. 
proportion to the ; -E i » Fille 
depth below the (a) Drill Hole Empty (}) Drill Hole Filled 
free water level. It was unaffected by the pressure of 
the mud. 

A second set of tests was made on the bottom of a 4-in. 
drill hole in Lynn, Mass. The soil profile and the posi- 
tion of the water table are shown in Fig. 2. The clay 
was plastic, fairly homogeneous, and medium stiff. On 
the evening before the test was made, the water was 
bailed out of the hole until not more than 1 or 2 in. re- 
mained. During the night this depth did not noticeably 
increase. The following morning, the rest of the water 
was sponged out. The percolation of water out of the 
clay into the hole involved a hydraulic gradient towards 
the bottom of the hole, where the piezometric head was 
practically equal to zero. Beyond the range of influence 
of the well the elevation of the piezometric level was 18 ft 
above the bottom of the hole. 


H-18' 
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CARBON STONE PUSHED INTO CLAY 


The first test of the Lynn series consisted in pushing 
the carbon stone C, Fig. 1, to a depth of 6 in. into the 
clay below the bottom of the drill hole. This was ac- 
complished by one laborer throwing his whole weight on 
it. In accerdance with the theory of consolidation, the 
rapid application of a pressure on the clay by pushing the 
tool into it produced an excess hydrostatic pressure in 
the pore water of the clay. As the water content of the 
clay adapted itself to the changed stress conditions, the 
excess pressure disappeared and the hydrostatic pressure 
at the point of observation became constant, as indicated 
by an unbroken curve on the left-hand side of Fig. 3. In 
this figure the abscissas represent the time and the 
ordinates the hydraulic head A with referen¢e to the 
water table. At any point the piezometric head h,, is 
equal to the sum of the hydraulic head / and the vertical 
distance between the point and the water table. The 
curve has the shape of a simple consolidation — 

The second test consisted in pushing the carbon stone 


6 in. deeper into the clay. For this operation the weight 
of two laborers was required. The initial excess hydro- 
static pressure was greater, and the rate of decrease of 
this pressure was smaller, than in the first test (middle 
part of Fig. 3). 
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About 5 hours after the be- 
ginning of the second test, the 
excess hydrostatic pressure had 
practically disappeared, and at 
the point of observation the 
gage registered a piezometric Cc 
head, h,,, of about 16.5 ft, as FF ae 
indicated in Fig. 4 (a). In this 
figure the pressure gage has been 
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Immediately After Filling to d time goes on, the piezometric 
head at b decreases and finally be- 

comes equal to //;. This process 


| represents a gradual consolida- 
Vv tion of the system, because the 
pressure in the water decreases 
and the pressure on the springs 
increases, while the sum of the 
two pressures remains constant. 
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replaced by a fictitious piezo- a 
mnatuie tae whose lower end A ie DRILL HOLE FILLED WITH WATER 
located at a depth of | ft below A similar process takes place 
the bottom ofthe drillhole. Let = | # in the clay beneath the bottom 
Yo = unit weight of water | 7 < of the drill hole shown in Fig. 
q = weight of soil (solidand | = a 4, if the hole is suddenly filled 
water combined), lo- bt dt with water to the elevation of 
cated between the = >= - | the water table. On the right- 
bottom of the drill | Ae | es i hand side of Fig. 3 this process 
hole, per unit of area ae "mene ait) is indicated by a dotted line. 
of a horizontal sec- 7 = Since the observation point is 
tion through point A , ) located at a depth, /;, of 19 ft 
h., = 16.5ft = measured pie- == below the water table, the 
zometric head at A, 0 sudden increase of the piezo- 
at the end of the py6. 5. A System or PERFORATED SpRING-Supporten metric head from 16.5 to 34.5 
second test PISTONS, ILLUSTRATING MECHANICS OF Process Wuicn ft corresponds to a sudden in- 
pb, = effective pressure at A Took PLace In THE CLAY DuRING THIRD SET OF crease of the hydraulic head 


on a horizontal sec- 
tion through A 
The effective pressure is equal to the difference be- 
tween the total pressure and the pore-water pressure, 
whence, 


Since g was very small, the effective vertical pressure 
at A was negative. In other words the pore-water pres- 
sure had a tendency to force the clay into the casing. 

The third and most interesting test was the following. 
After the conditions illustrated by Fig. 4 (a) were estab- 
lished, the drill hole was filled with water to the eleva- 
tion of the water table as shown in Fig. 4 (6), and the 
readings were repeated. The weight of the column of 
water with a height, //, of 18 ft, which was introduced 
into the hole, increased the total vertical unit pressure at 
A from g tog + yd. If the filling of the hole could be 
accomplished instantaneously, the water content of the 
clay would remain unchanged while the hole was being 
filled. As a consequence the effective pressure (p,, Eq. 1) 
would not change. The pore-water pressure u is equal to 
the difference between the total unit pressure, g + y,// 
and the effective pressure p,, or 


«= q+ Ywll — Ge=q + Voll —Q + Vector = Yel + hres) 
The corresponding piezometric head is 


u“ 


Nes = = | + Hi = 16.5 + 18 = 34.5 ft. 


Hence, during the time that the hole is being filled, the 
gage should register an increase in the piezometric head 
from 16.5 to 34.5 ft. 

For the mechanics of this process see Fig. 5, which 
represents a system of perforated spring-supported pis- 
tons occupying the lower part of a cylindrical vessel C. 
Water flows from a tank V into the space below the low- 
est piston and percolates through the holes in the pistons 
in an upward direction. At the outset of the test the 
water level in C is maintained at c and the piezometric 
head at 6 is hy». When the vessel C is suddenly filled 
with water to the level of d, which is located at the eleva- 
tion of the water level in V at elevation H above c, the 
piezometric head at } increases simultaneously by 7. As 
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with reference to the water table 
from —2.5 to +15.5 ft. The 
sudden rise is followed by a gradual decrease of the hy- 
draulic head from 15.5 ft to zero. 

In reality the filling of the hole with water required 6 
minutes. During the period of filling a small amount of 
consolidation took place. Therefore the highest meas- 
ured pressure should be somewhat lower than 34.5 ft. 
The results of the observations represented by an un- 
broken line show that the gage registers faithfully even a 
very rapid change in the pore-water pressure. 

While the gage is being withdrawn after the test, the 
clay which surrounds the pipe A (Fig. |) is subject to 
tension and the effective pressure remains unaltered. 
Therefore the pore-water pressure should temporarily be- 
come negative. As a matter of fact, immediately after 
the pipe was pulled up */, in., the gage registered a 
piezometric head of — 26 ft, corresponding to a hydraulic 
head of —45 ft. 

The first permanent gage of the type shown in Fig. | 
has been installed in the harbor of New York, in Hudson 
River silt. The most delicate part of the gage is the 
steel membrane. In order to simplify the process of 
manufacturing the cell and to reduce the risk of injuring 
a vital part by rough handling during installation in the 
field, Professor Carlson designed a modified type which 
promises to combine the sensitivity of the gage shown in 
Fig. | with a more robust constitution. 

The writer is indebted to Prof. Roy Carlson, Assoc. M. 
Am. Soc. C.E., of Massachusetts Institute of Technology, 
who built the gage in accordance with the general design 
prepared by the writer. In this connection the writer 
benefited by the persistent and successful efforts which 
Professor Carlson has expended during the past decade in 
improving his elastic-wire strain meter. He is also in- 
debted to H. A. Mohr, M. Am. Soc. C.E., District Man- 
ager for the Raymond Concrete Pile Company, for gener- 
ous cooperation in the field work required for testing the 
new gage. The field tests were made by John Lowe, 
Jun. Am. Soc. C.E., Instructor in Soil Mechanics, at 
M.I.T., who was retained by Amitas Ltd. in New York 
for this purpose. Installation of the gages on various 
jobs in the United States is being carried out by the 
Raymond Concrete Pile Company of New York. 

















OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








Basic Training for Timber Designers Essential in Present 
Emergency 


Dear Sir: I have read with much interest Professor Hansen's 
article, in the November issue, on the need for trained timber 
designers. As he so clearly states, the design of timber structures 
during the past fifteen or twenty years has been practically revo- 
lutionized by the practical application of technical information 
developed experimentally by such agencies as the Forest Products 
Laboratory at Madison, Wis., and others. Previous to the use of 
modern timber connectors such as those developed by the Timber 
Engineering Company of Washington, D.C., any designer in wood 
was seriously handicapped in efforts to handle economically the 
various problems in joint detailing produced by the development 
of high shear and bearing concentrations at such points. 

However, the writer would like to stress the point that any 
timber designer in order to get maximum economy and safety 
out of the various applications of timber to structural uses should 
have, in addition to a competent knowledge of structural mechan- 
ics, a thorough understanding of wood—from its growth in the for- 
est through the seasoning and grading processes until it reaches its 
finished form. 

In practically no other material is the designer faced with as 
great a variety of choice asin wood. A thorough knowledge of the 
botanical history of wood, its physical, mechanical, and chemical 


characteristics, as well as great familiarity with timber-grading 
rules and sizes will enable him to select for his particular use a wood 
that will give a maximum of economy, strength, and life. 

The writer fully agrees with Professor Hansen in his contention 
that more attention should be given to wood as a structural ma- 
terial in the various colleges of the country. The idea that wood 
is a temporary material is an error based on misconception and lack 
of knowledge. A trip through New England and similar regions, 
where the first settleme ts in the country were made, will show 
many examples of timber dwellings, churches, and meeting houses 
that are several hundred years old and still in as good condition as 
when they were built. A number of old timber highway bridges 
are still in use, though built over a hundred years ago. 

However, it must be remembered that to get the most out of 
timber structurally, the designer should have a_ well-rounded 
knowledge of wood as a material, familiarity with species and 
grades, and a knowledge of the proper methods of maintenance 
and preservation of timber in structures. 


Joun M,. Montz, M. Am. Soc. C.E. 
Associate Professor of Civil Engineering, 


Columbus, Ohio The Ohio State University 





Forum on Professional Relations 
Conducted Column of Hypothetical Questions, with Answers by Dr. Mead 


During the past several months Dr. Mead has been answering 
questions on engineering ethics in these columns. Herewith he gives 
his views on the question of whether a young sales engineer should, in 
a certain situation, put his company or his client first. This question, 
announced in the November number as Question No. 4, states that, 
“A sales engineer of a certain manufacturing company ts sent out to 
determine the needs of a certain installation for a prospective customer. 
He finds that a definite type is required and knows that the only ma- 
chine, similar to the desired type, manufactured by kis firm is not 
correctly applicable and will probably make the installation unsatis- 
factory and there is not time enough to design a special machine. 
However, he also knows a competitor, whose machine would exactly 
fill all requirements. Should the engineer recommend the machine 
made by his company or the machine manufactured by the competitor? 
Does the client or his company come first?” 


Tue basis of substantial success for any individual, manufactur- 
ing concern, or supply company is the establishment of a reputation 
for reliable and satisfactory achievements. The best advertise- 
ment that can be secured is a satisfied customer or client. If the 
customer's aims are realized, the customer becomes permanent and 
may be relied upon both to continue his patronage and to spread 
the company’s good reputation thus established. Those who 
have succeeded in establishing the most substantial reputation for 
satisfactory service have often adopted the principle that ‘‘the 
customer is always right,” and in consequence have even submitted 
to some imposition in order to maintain the valuable reputation of 
“uniform satisfactory service.” 

No engineer or manufacturer can afford to supply any service 
that will not be fully satisfactory and the best that he is able to 
furnish. The immediate and temporary profit which may be 
realized from any unsatisfactory service can never be sufficient to 
warrant the loss of reputation that will always result from such 
service. A dissatisfied customer who has not received the service, 
machinery, or supplies, which will fulfill his needs, is a heavy lia- 
bility. Work machinery, or supplies, which have been furnished 
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and which are not satisfactory to the client or customer, assure not 
only the loss of further employment or patronage by the disap- 
pointed customer, but assure also the spread of information con- 
cerning the unsatisfactory service to all who are interested in 
securing satisfactory service along similar lines. 

In the opinion of the writer, the sales engineer after discussing 
the matter with his employer should at least inform the customer 
that his company cannot within the time limit furnish machinery 
which will satisfactorily fulfill the conditions. The writer further 
believes that any assistance which can be furnished to assure the 
successful fulfillment of the customer’s needs assures the appre- 
ciation of the customer and further consideration when other serv 
ices are needed. The company by whom the sales engineer is 
employed is entitled to his loyal support, but such loyalty does 
not extend to misrepresentation; or to the rendering of unsatis- 
factory service for an immediate profit; or to the performance of 
any other form of unethical conduct. 


D. W. Meap, Past-President and Honorary 
Member Am. Soc. C.E. 
Madison, Wis. 


Similar problems of professional relations will be treated by Dr 
Mead each month. Next in sequence, for study and written dis- 
cussion by members until February 5, with answers in the March 
issue, will be the following: 


QUESTION No. 6: A young engineer employed by an engineering 
firm has had extensive experience in virtual charge of a large piece of 
important work that was being done for one of the firm’s clients. 
Recognizing the fact that he would be of considerable value to the client 
because of his detailed knowledge of the work under construction, he 
applied for a position which finally was offered him at a higher salary 
than that which he was receiving from the engineering firm. Is he 
justified in applying for and accepting such a position? 














Ninetieth Annual Meeting 


Engineering Societies Building, New York, N.Y., January 20-21, 1943 








9:00 


10:00 


10:30 


Business Meeting, Prize Awards, Conferring of 
Honorary Memberships 


WEDNESDAY—January 20, 1943—Morning 


Registration in the Lobby 


Ninetieth Annual Meeting called to order in the Auditorium 
(third floor) by 

E. B. Brack, President, American Society of Civil 
Engineers 


Report of the Board of Direction 
Report of the Secretary 


Report of the Treasurer 


Presentation of Society Medals and Prizes 


The Norman Medal to Kart Terzacui, M. Am. Soc. 
C.E., Lecturer, Harvard University, Cambridge, Mass., for 
Paper No. 2099, ‘‘General Wedge Theory of Earth Pres- 
sure.” 


The J. James R. Croes Medal to Cuaries F. Rurr, 
M. Am. Soc. C.E., Sanitary Engineer, Caribbean Architect- 
Engineer, New York, N.Y., for Paper No. 2126, ‘‘Maximum 
Probable Floods on Pennsylvania Streams.”’ 


The Thomas Fitch Rowland Prize to SHorrripce 
Harpesty, M. Am. Soc. C.E., Consulting Engineer, 
Waddell and Hardesty, New York, N.Y., and ALFRED 
Heperine, Assoc. M. Am. Soc. C.E., Associate Engineer, 
Waddell and Hardesty, New York, N.Y., for Paper No. 
2124, ‘“Superstructure of Theme Building of New York 
World's Fair.” 


The James Laurie Prize to W. Watters Pacon, M. 
Am. Soc. C.E., Consulting Engineer, Baltimore, Md., for 
Paper No. 2122, ‘‘Transatlantic Seaplane Base, Baltimore, 
Maryland.” 


The Arthur M. Wellington Prize to Wiit1aM J. Witcus, 
Hon. M. Am. Soc. C.E., Ascutney, Vt., for Paper No. 2119, 
“The Grand Central Terminal in Perspective.” 


The Collingwood Prize for Juniors to Jonn F. Curtin, 
Jun. Am. Soc. C.E., Senior Civil Engineer, The Texas 
Company, New York, N.Y., for Paper No. 2104, ‘Bridge 
and Tunnel Approaches.” 


The Rudolph Hering Medal to Ropert T. Recesrer, 
M. Am. Soc. C.E , Consulting Engineer, Baltimore, Md., 
for Paper No. 2102, “Problems and Trends in Activated 
Sludge Practice.” 


The Construction Engineering Prize to Rear-ADMIRAL 
Frepsric R. Harris, C.E.C., U.S. Navy ( Retired), 
M. Am. Soc. C.E., Consulting Engineer, New York, N.Y., 
for paper appearing in June 1942 issue of Crvm Enc1- 
NEERING entitled ‘‘Evolution of Tremie-Placed Concrete 
Dry Docks.” 


The Daniel W. Mead Prize to Atrrep C. INGERSOLL, 
Jun. Am. Soc. C.E., Research Engineer, The Linde Air 
Products Company, Tonawanda, N.Y., for the best paper 
submitted by a Student on “Ethical Standards and How 
Best They Can Be Developed.” 
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11:00 Conferring of Honorary Memberships 


12:30 


Alonzo J. Hammond, Hon. M. Am. Soc. C.E., Con- 
sulting Engineer, Chicago, Ill; Member, Construction 
Contract Board, Corps of Engineers, U.S. Army, Washing- 
ton, D.C. 


Mr. Hammond will be presented to the President by 
Ricnarp E. Doucnerty, M.s4m. Soc. C.E., Vice-Presi- 
dent, Improvements and Development, New York Central 
System, New York, N.Y. 


Lawrence M. Lawson, Hon. M. Am. Soc. C.E., U.S. 
Commissioner, Internationai Boundary Commission, United 
States and Mexico, El Paso, Tex. 


Mr. Lawson will be presented to the President by 
Samuet B. Morris, M. Am. Soc. C.E., Dean, Scnoo! of 
Engineering, Stanford University, Calif. 


Rear-Admiral Ben Moreell, CE.C., U.S. Navy, 
Hon. M. Am. Soc., C.E., Chief, Bureau of Yards and 
Docks and Chief of Civil Engineers, U.S. Navy, Wash- 
ington, D.C. 


Admiral Moreell will be presented to the President by 
ReAR-ADMIRAL FrepeRIC R. Harris, C.E.C., U.S. Navy 
( Retired), M. Am. Soc. C.E., Consulting Engineer, New 
York, N.Y. 


Lt. Gen. Brehon B. Somervell, Corps of Engineers, U.S. 
Army, Hon. M. Am. Soc. C.E., Commanding General, 
Services of Supply, War Department, Washington, D.C. 


General Somervell will be presented to the President by 
Artuur S. Tuttie, Past-President, Am. Soc. C.E., Con- 
sulting Engineer, New York, N.Y. 


Sherman M. Woodward, Hon. M. Am. Soc. C.E., 
Consultant and Chief Water Control Planning Engineer, 
Tennessee Valley Authority, Knoxville, Tenn. 


Mr. Woodward will be presented to the President by 
Danret W. Mean, Past-President, Am. Soc. C.E., Pro- 
fessor Emeritus, Hydraulic and Sanitary Engineering, 
University of Wisconsin; Consulting Engineer, Madison, 
Wis. 

New Business 
Report of Tellers on Canvass of Ballot for Officers 


Introduction of President-Elect and New Officers 


Members’ Luncheon 

Fifth Floor, Engineering Societies Building. Tickets 
$1.25 each. 
Student Luncheon 


The Town Hall Club, 123 West 43d Street, New York, 
N.Y. Tickets $1.25 each for members; 60 cents each 
for Students. 








kets 


York, 
each 
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WEDNESDAY—January 20, 1943—Afternoon 


THE ALCAN HIGHWAY 
(Canadian-Alaskan Military Highway) 


Auditorium—2:00 p.m. 


Pror. CHARLES M. Sporrorp, Vice-President, Am. Soc. C.E 
CHAIRMAN OF THE MEETING 


May. Gen. THomas M. Rostns, Corps of Engineers, U.S. Army, 
M. Am. Soc. C.E., Acting Chief of Engineers, War Department, 
Washington, D.C, PRESIDING 


Introductory remarks 


2:00 CHARLES M. Sporrorp, Vice-President, Am. Soc. C.E., 
Hayward Prbfessor of Civil Engineering ( Emeritus), Massa- 
chusetts Institute of Technology, Cambridge, Mass.; Con- 
sulting Engineer, Fay, Spofford and Thorndike, Boston, 
Mass. 


2:05 Maj. Gen. THomas M. Rostns, Corps of Engineers, 


U.S. Army, M. Am. Soc. C.E., Acting Chief of Engineers, 
War Department, Washington, D.C. 


2:15 History, Organization and Progress of the Alcan Military 
Highway Project 
Bric. Gen. C. L. StURDEVANT, Assistant Chief of Engi- 
neers, War Department, Washington, D.C. 
2:45 Discussion 
2:55 The Construction Activities of the Public Roads Adminis- 
tration and their Contractors in Cooperation with the 
War Department Corps of Engineers on the Canadian- 
Alaskan Military Highway 
Toint paper by THomas H. MacDona_p, Commissioner, 
U.S. Public Roads Administration, Washington, D.C., and 
Josernu S. Bricut, M. Am. Soc. C.E., Care, U.S. Public 
Roads Administration, Seattle, Wash.; District Engineer in 
Charge of the Project. 
To be presented by Thomas H. MacDonald. 
3:25 Discussion 


3:35 Technique Used in Locating the Alcan Highway 
Cor. ALBERT L. Lang, Corps of Engineers, U.S. Army, 
Assoc. M. Am. Soc. C.E., Washington, D.C 


4:05 Discussion 


4:15 Design Problems Presented by Soil and Climatic Conditions 
on the Canadian-Alaskan Military Highway 
A. C. CLarK, Assistant Construction Engineer, U.S 
Public Roads Administration, Washington, D.C 





U.8. Army Engineer Photo 


HEAVY WorK ON THE ALCAN HIGHWAY 


4:45 Discussion 


5:00 Closing remarks 
May. Gen. THomas M. Rosins 
Pror. CHARLES M. SPOFFORD 


5:15 Adjournment 





Student Chapter Conference 


WEDNESDAY—January 20, 1945—Afternoon 


Engineering Societies Building 


Program sponsored by the Society's Committee on Student Chapters, 
E. M. Hastincs, Chairman; Metropolitan Section Committee on 
Student Chapters, R. E. Bakennus, Chairman; Conference of 
Metropolitan Student Chapters, S. RALPH ANGELL, Chairman 
9:00 Registration in the Lobby 
10:00 General Session in the Auditorium 
Students will join members of the Society. 
Award of prizes, including presentation of the Daniel W. 
Mead Prize to ALFRED C. INGERSOLL, Jun. Am. Soc. C.E., 
Research Engineer, The Linde Air Products Company, 
Tonawanda, N.Y.; Past-President, University of Wiscon- 
sin Student Chapter, Am. Soc. C.E., for the best paper sub- 
mitted by a Student on “‘Ethical Standards and How Best 
They Can Be Developed.” 
12:30 Student Luncheon 
The Town Hall Club, 123 West 43d St., New York, N. Y. 
Toastmaster: C.L. Ecker, M. Am. Soc. C.E., Professor, 
Civil Engineering and Head, Civil Engineering Department, 
University of Colorado, Boulder, Colo.; Member, Society's 
Committee on Student Chapters. 
Welcome to New York 
R. E, Baxkennus, M. Am. Soc. C.E., Rear-Admiral, 
C.E.C., U.S. Navy (Retired), Consulting Engineer, N.Y.C. 
One minute responses from each Student Chapter repre- 
sented 
Special tickets for members of Student Chapters, 60 
centseach. Tickets for members of the Society, $1.25 each. 


Room 501A and 501B 


2:30 Welcome from Metropolitan Conference 
S. Ratpu ANGELL, Chairman, Conference of Metropolitan 
Student Chapters, PRESIDING 


2:35 Student Chapter Activities 
E. M. Hastincs, Chairman, Society's Committee on 
Student Chapters. 


2:40 The Effect of the War on Engineering Students 
E. B. Buack, Retiring President of the Society and Con 
sulting Engineer, Black and Veatch, Kansas City, Mo 


3:00 Design and Prefabrication of Timber Trusses 
VERNE L. Ketcunum, M. Am. Soc. C.E., Chief Engineer, 
Timber Structures, Inc., Portland, Ore. 


3:45 Discussion 
4:00 Introduction of Student Chapters and members attending 


4:15 Industrial Camouflage 
WitiiaM A. Rossg, Assoc. M. Am. Soc. C. E., Assistant 
Professor, Structural Engineering, New York University, New 
York, N.Y. 
5:00 Discussion 


5:15 Adjournment 
Students will be welcome to join members of the Society at 
Technical Division sessions of their choice all day Thursday and at 
the Dinner-Smoker to be held at the Biltmore Hotel on Thursday 
night. Tickets for the Dinner-Smoker are $2.00 each 
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Sessions of Technical Divisions All Day Thursday 


THURSDAY —January 21, 1943—Morning 


CITY PLANNING DIVISION 
Room 501A 
C. A. Farwe.i, Member, Executive Committee, PRESIDING 
9:30 Introductory remarks 


C. A. Farweii, M. Am. Soc. C.E., Consulting Engineer, 
Fay, Spofford and Thorndike, Boston, Mass. 


THE ECONOMIC EFFECT OF HOUSING UPON CITY PLANS 


9:40 The War Housing Program 


Jacos L. Crane, Jr., M. Am. Soc. C.E., Director of 
Urban Studies, National Housing Agency, Washington, 
D.C. 


10:20 Discussion 


10:35 A Postwar Housing Program 
HARLAND BartHotomew, M. Am. Soc. C.E., City 
Planner, St. Louis, Mo. 


11:15 Discussion 
11:30 Adjournment 


SANITARY ENGINEERING DIVISION 
Room 503 
Linn H. Enstow, Chairman, Executive Committee, PRESIDING 
9:30 Introductory remarks 


Linn H. Enstow, Assoc. M. Am. Soc. C.E., Editor, 
“Water Works and Sewerage,’’ New York, N.Y. 


9:35 Waste Disposal in Army Cantonments 
J. L. Vincenz, Repair and Utilities, U.S. War Depart- 
ment, Washington, D.C. 
10:15 Discussion 


10:25 Performance of Final Settling Tanks of Novel Design 


Ricuarp H. Goutp, M. Am. Soc. C.E., Director, Divi- 
sion of Engineering, Department of Public Works, New 
York, N.Y. 


10:55 Discussion 


11:05 Report of Committee on Water Supply Engineering 
Tuomas H. Wicorn, M. Am. Soc. C.E., Consulting 
Engineer, New York, N.Y. 


11:45 Discussion 


12:00 Adjournment 


SOIL MECHANICS AND FOUNDATIONS 
DIVISION 


Room 501B 
Jost D. Justin, Chairman, Executive Commitiee, Presiptnc 
9:30 Introductory remarks 


Jor. D. Justin, M. Am. Soc. C.E., Consulting Engineer, 
Philadelphia, Pa. 


9:35 Proposed Soil Classification for Airfield Projects 
ARTHUR CASAGRANDE, M. Am. Soc. C.E., Associate 
Professor, Civil Engineering, Graduate School of Engineer- 
ing, Harvard University, Cambridge, Mass. 


Discussion by 
10:10 Kari Terzacui, M. Am. Soc. C.E., Lecturer, Harvard 
University, Cambridge, Mass. 


10:20 CuHester A. HOGENTOGLER, Assoc. M. Am. Soc. C.E., 
Senior Highway Engineer, U.S. Bureau of Public Roads, 
Washington, D.C. 


10:30 Cor. James H. Srrattron, Corps of Engineers, U-S. 
Army, Assoc. M. Am. Soc. C.E., Chief, Engineering 
Branch, Construction Division, Office, Chief of Engineers, 
War Department, Washington, D.C. 


10:40 BERNARD E. Gray, Chief Engineer, The Asphalt In- 
stitute, New York, N.Y. 


10:50 Design of Drainage Facilities for Airfields 
Gam A. Hatnaway, M. Am. Soc. C.E., Principal 
Hydraulic Engineer, Office, Chief of Engineers, War De- 
partment, Washington, D.C. 
Discussion by 
11:20 Capt. H. Mritrenporr, Corps of Engineers, Chief, 


Drainage, Water Supply and Sanitation Section, Office of 
Division Engineer, South Atlantic Division, Atlanta, Ga. 


11:30 RAYMOND L. Irwin, Assoc. M. Am. Soc. C.E., Associate 
Hydraulic Engineer, Office of Division Engineer, Ohio 
River Division, Columbus, Ohio. 


11:40 General discussion from the floor 
12:05 Adjournment 


CONSTRUCTION DIVISION 
Room 502 
Harry O. Locuer, Chairman, Executive Committee, PRESIDING 


9:30 Introductory remarks 
Harry O. Locner, M. Am. Soc. C.E., Secretary-Treas- 
urer, The National Association of River and Harbor Con- 
lractors, New York, N.Y. 


9:40 Durability Studies of Cement and Concrete 
CuarLes E. WuERPEL, Senior Engineer, Corps of Engi- 
neers, U.S. Army, North Atlantic Division, Mount Vernon, 
) & 


10:20 Discussion 


10:35 Modern Shipyards Designed for Assembly-Line Methods 

Apo.tpn J. ACKERMAN, M. Am. Soc. C.E., Director of 

Engineering and Director of Plant Expansion, Dravo Cor- 
poration, Pittsburgh, Pa. 


11:15 Discussion 
11:30 Adjournment 





It has been found that many members come to New 

York at one time or another and yet have never visited 
Headquarters. During the Annual Meeting, you are 
cordially invited to get acquainted with the Headquarters 

| of your Society. Special guide service can be provided at 
| certain hours and we are sure you would be interested in 





ARE YOU ACQUAINTED AT HEADQUARTERS? 


visiting the Engineering Societies Building Library on the 
13th Floor. In addition to extending a cordial welcome, 
we also call your attention to the services rendered by 
the Society’s staff at Headquarters to visiting members, 
which were outlined on Page 404 of the July 1942 issue of 
Civic ENGINEERING. 
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THURSDAY—January 21, 1943— Afternoon 


HIGHWAY DIVISION 
Room SO01A 
Cc. D. Curtiss, Secretary, Executive Committee, PrResipinc 


2:00 Introductory remarks 
C. D. Curtiss, M. Am. Soc. C.E., Chief, Division of 
Control, Public Roads Administration, Federal Works 
Agency, Washington,D.C. 
2:10 Soil-Aggregate Mixtures for Stability of Roads and Run- 
ways 
Roy W. Crum, M. Am. Soc. C.E., Director, Highway 
Research Board, Division of Engineering and Industrial 
Research, National Research Council, Washington, D.C. 


2:50 Discussion 
3:05 Trends and Problems in Highway Engineering Education 


Gres Grucurist, M. Am. Soc. C.E., Dean of Engi- 
neering, Agricultural and Mechanical College of Texas, 
College Station, Tex. 


3:45 Discussion 
4:00 Adjournment 


SANITARY ENGINEERING DIVISION 
Room 503 
Linn H. Enstow, Chairman, Executive Committee, PRESIDING 


2:00 Introductory remarks 
Linn H. Enstow, Assoc. M. Am. Soc. C.E., Editor, 
‘Water Works and Sewerage,’’ New York, N.Y. 


2:05 Calculating Coagulant Requirements in Sludge Condi- 
tioning 
A. L. Genter, M. Am. Soc. C.E., Consulting Engineer, 
Baltimore, Md. 


2:40 Discussion by 
Pau. D. McNames, Chief Chemist, District of Columbia 
Sewage Treatment Plant, Blue Plains, D.C. 


SYMPOSIUM ON THE PRACTICE AND ECONOMY OF 
SLUDGE CONCENTRATION 


3:00 R. F. Goupey, M. Am. Soc. C.E., Sanitary Engineer, 
Bureau of Water Works and Supply, Los Angeles, Calif. 

3:10 C. E. Keerer, M. Am. Soc. C.E., Associate Engineer, 
Bureau of Sewers, Baltimore, Md. 

3:30 Wittem Rupotrs, M. Am. Soc. C.E., Chief, Department 
of Water and Sewage Research, New Jersey Agricultural 
Experiment Station, New Brunswick, N.J. 

3:50 W. Donatpson, M. Am. Soc. C.E., Chief, Bureau of 
Sewage Disposal Design, Department of Public Works, 
New York, N.Y. 

4:10 RoBEeRT T. Recester, M. Am. Soc. C.E., Consulting 
Engineer, Baltimore, Md. 


4:30 E. T. Kittam, M. Am. Soc. C.E., Hydraulic and Sani- 
tary Engineer, New York, N.Y. 


4:50 Discussion 
5:00 Adjournment 
SOIL MECHANICS AND FOUNDATIONS 
DIVISION 
Room 501B 


Joet D. Justin, Chairman, Executive Committee, PRESIDING 
2:00 Introductory remarks 
Jor. D. Justin, M. Am. Soc. C.E., Consulting Engineer, 
Philadelphia, Pa. 
2:05 Reports of Committees Summarized by 


Hami_ton Gray, Jun. Am. Soc. C.E., Assistant Pro- 
fessor, Civil Engineering, New York University, New 





York, N.Y.; Secretary, Executive Committee, Soil Me- 
chanics and Foundations Division, Am. Soc. C_E 


2:25 Piston Samplers and Their Use in Various Types of Soils 
M. Juut Hvors.ev, Assoc. M. Am. Soc. C.E., Graduate 
School of Engineering, Harvard University, Cambridge, 
Mass 
Discussion by 
2:55 H. A. Mour, M. Am. Soc. C.E., District Manager, 
Raymond Concrete Pile Company, Boston, Mass. 


3:05 E. R. Fapum, Jun. Am. Soc. C.E., Instructor in Civil 
Engineering, Graduate School of Engineering, Harvard 
University, Cambridge, Mass. 


3:15 Testing Methods for Prediction of Bearing Values 
Puiiie C. Ruttepce, Assoc. M. Am. Soc. C.E., Pro- 

fessor, Soil Mechanics, School of Civil Engineering, Purdue 
University, West Lafayette, Ind.; Chairman, Committee 
on Sampling and Testing, Purdue University. 
Discussion by 

3:45 Tuomas E. Stanton, Vice-President, Am. Soc. C.E., 
Materials and Research Engineer, State Division vf High- 
ways, Sacramento, Calif. 


3:55 O. J. Porter, M. Am. Soc. C.E., Senior Physical Testing 
Engineer, Materials and Research Department, State Divi- 
sion of Highways, Sacramento, Calif. 


4:05 GeorGce L. FREEMAN, M. Am. Soc. C.E., Consulting 
Engineer, Moran, Proctor, Freeman and Mueser, New 
York, N.Y. 


4:15 General discussion from the floor 
4:40 Adjournment 


STRUCTURAL DIVISION 
Room 502 


CHARLES A. E.iis, Member, Executive Committee, PRESIDING 


Introductory remarks 


2:00 CuHaARLes A. Eiiis, M. Am. Soc. C.E., Professor, Struc- 


tural Engineering, Purdue University, West Lafayette, Ind. 
2:05 EuGeNE L. Macponatp, M. Am. Soc. C.E., Consulting 
Engineer, Parsons, Klapp, Brinckerhoff and Douglas, New 
York, N.Y. 
2:15 Recent Developments in Reinforced Concrete Structures 
A. J. Boase, M. Am. Soc. C.E., Manager, Structural and 


Technical Bureau, Portland Cement Association, Chicago, 
Ill. 


Dis-ussion by 
2:55 Georce A. Maney, M. Am. Soc. C.E., Professor, Struc- 


tural Engineering, and Administrative Chairman, School of 
Engineering, Northwestern University, Evanston, II, 


3:05 Joserpu D1 Srasto, M. Am. Soc. C.E., Consulting Engi- 
neer, New York, N.Y. 
3:15 Recent Developments in Timber Structures 


Howarp J. HANSEN, Assoc. M. Am. Soc. C.E., Associate 
Professor, Civil Engineering, Agricultural and Mechanical 
College, College Station, Tex. 


Discussion by 


3:55 VerRNE Ketrcuum, M. Am. Soc. C.E., Chief Engineer, 
Timber Structures, Inc., Portland, Ore. 


4:05 Ratpw H. Mann, M. Am. Soc. C.E., Field Engineer, 
Service Bureau, American Wood Preservers’ Association, 
New York, N.Y. 


4:15 General discussion 


4:30 Adjournment 
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Dinner, Reception, and Dance 
WEDNESDAY—January 20, 1945—Evening 
Grand Ballroom, Hotel Waldorf-Astoria Dinner will be served promptly at 7:45 p.m. 
Committee: Homer R. Seery, Chairman; ALFRED Arrangements have been made for tables seating ten persons, 
ca ae : : ; and members may underwrite complete tables. Orders to under- 
Heperine, Vice-Chairman; Josern O. May ; ; , ; 
write a table must be accompanied by check in full and a list of 
7:00 Assembly guests. 
; 7:45 Dinner Tickets will be $6.00 each. Tickets for Juniors, for the dance 
9:30 Reception to the President and Honorary Members Y. Will be $2.00 per couple. ‘ 
, mer The seating list for the Dinner-Dance will close at 5:00 p.m., 
10:00 Dancing Tuesday, January 19, 1943. Those who purchase tickets after that 
This function will be held in the Grand Ballroom of the hour will be assigned to tables in the order of purchase. Tickets 
Hotel Waldorf-Astoria, Park Avenue and 50th Street, New _ will be on sale at Society Headquarters until 5:00 p.m., Wednesday, 
York, N.Y January 20, 1943. 








College Reunions Throughout the Week 


THURSDAY— January 21, 1943 
Brown Engineering Association 


There will be a luncheon meeting of the Brown Engineering 
Association during the Am. Soc. C.E. Annual Meeting. The lun- 
cheon will be held in the Hotel Bristol, 129 West 48th Street, New 
York, N.Y., on Thursday, January 21, 1943, at 12:30p.m. Every- 
one invited. Cost 60 cents per cover. If you plan to attend, will 
you kindly notify Mr. Sydney Wilmot, 33 West 39th Street, New 
York, N.Y. Telephone Pennsylvania 6-9220. 


Luncheon of Chi Epsilon Honorary Civil Engineering Fraternity 


For the ninth consecutive year, members of Chi Epsilon, their 
families, and their friends, will meet for a very informal luncheon 
at the Midston House, 22 East 38th Street, New York, N.Y., on 
Thursday, January 21, 1943, at 1:15 p.m. The charge will be 
$1.25 per person. Make reservations through R. I. Land, 100 
East 42d Street, New York, N.Y. (Ashland 4-3300) or Room 1610, 
Engineering Societies Building. 


Luncheon of M.I.T. Engineers 


All M.I.T. alumni are invited to a luncheon at the Technology 
Club of New York, 24 East 39th Street, New York, N.Y., on 
Thursday, January 21, 1943, at 12:30 p.m. Please notify the 
Technology Club (Caledonia 5-7424) as to attendance. 


Rutgers University Annual Dinner 


Rutgers University Civil Engineering Alumni will meet for their 
annual dinner at 6:30 p.m., on Thursday, January 21, 1943, at the 
Am. Soc. C. E. Dinner-Smoker at the Biltmore Hotel, Madison 
Avenue and 43d Street, New York, N.Y. (The full notice of the 
Dinner-Smoker is given elsewhere in this program.) Private din- 
ing rooms located on the same floor on which the Dinner-Smoker is 
to be held will be reserved for the college reunions. Dinner- 
Smoker tickets are $2.00 for members and $3.00 for non-members of 
the Society. Members of the Society should order tickets from 
Society Headquarters, sending their name to C. H. Gronquist, Room 
1104, 117 Liberty Street, New York, N.Y., if they wish to sit with 
the Rutgers group. Non-members should order tickets from Mr. 
Gronquist. 


Syracuse University Alumni Dinner 


Graduates and former students of the College of Applied Science, 
Syracuse University, will hold an informal dinner at Rutley’s, 1440 
Broadway, New York, N.Y., at 6:30 p.m., on Thursday, January 
21, 1943. Reservations at $1.50 per plate may be secured by 
writing Elliott D. Lynde, 51 Surrey Lane, Tenafly, N.J. 


University of Illinois Engineers’ Dinner 


The University of Illinois civil engineering alumni and their 
friends will meet for their fifteenth annual informal dinner at 6:30 
p.m., on Thursday, January 21, 1943, at the Am. Soc. C.E. Dinner- 


Smoker at the Biltmore Hotel, Madison Avenue and 43d Street, 
New York, N.Y. (The full notice of the Dinner-Smoker is given 
elsewhere in this program.) Private dining rooms located on the 
same floor on which the Dinner-Smoker is to be held will be re- 
served for the college reunions. Dinner-Smoker tickets are $2.00 
for members and $3.00 for non-members of the Society. To 
simplify seating arrangements, all tickets should be ordered from 
Society Headquarters and if you wish to sit with the Illinois group, 
send your name either to Maurice N. Quade, 41 East 42d Street, 
New York, N.Y. (Vanderbilt 6-3790) or to Room i610, Engineer- 
ing Societies Building. 


FRIDAY—January 22, 1943 


Dinner of Columbia Engineers 

The twenty-second annual civil engineering dinner of the gradu- 
ates of the School of Engineering of Columbia University will be 
held at the Columbia University Club, 4 West 43d Street, New 
York, N.Y., at 6:15 p.m., Friday, January 22, 1943. Prof. W. J. 
Krefeld will describe briefly a special research on “‘Impact Stresses.”’ 
The guest of honor will be Frederick Coykendall, C.E. '97, Chair- 
man of the Board of Trustees. The usual charge of $2.00 will be 
collected at the dinner. 


Dinner of Cornell Society of Engineers 
A buffet dinner of the Cornell Society of Engineers will be held 
on Friday, January 22, 1943, at 6:30 p.m., at the Cornell Club, 107 
East 48th Street, New York, N.Y. Speakers will be announced 
later. Dinner $1.35. For further information, call Paul Reyneau, 
Secretary, Cornell Club (Plaza 5-7210). All Cornellians are cor- 
dially invited. 


Thayer Society of Engineers of Dartmouth College 


The annual meeting and dinner of the Thayer Society of Engi- 
neers of Dartmouth College will be held at the Dartmouth College 
Club, 37 East 39th Street, New York, N.Y., on Friday, January 


22, 1943, at 6:30 p.m. 
SATURDAY—January 23, 1943 


Clarkson College Alumni Association 
The annual meeting and dinner of the Clarkson College Alumni 
Association will be held at the Building Trades Employers Associa- 
tion Club, 26th Floor, 2 Park Avenue, New York, N.Y., on Satur- 


day, January 23, 1943, at 6:30 p.m. 
There will also be an informal luncheon and an afternoon meet- 


ing on the same day and in the same place. 


New York University Civil Engineering Alumni Dinner 


The annual dinner of the New York University Civil Engineering 
Alumni will be postponed until February or March 1943. 
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Dinner-Smoker 
THURSDAY—January 21, 1943—Evening 
Banquet Room, Hotel Biltmore 





Committee: Rapa H. Mann, Chairman; L.S. Watersury, Vice- 
Chairman; James H. GriFFIN 
6:30 Dinner 
8:30 Entertainment 
The annual Smoker will again be held this year on a Thursday 
night, in the Banquet Room of the Hotel Biltmore, 43d Street and 
Madison Avenue, New York, N.Y. This year, the program will 
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vary somewhat from former years in that dinner will be served at 
6:30 p.m. At 8:00 p.m., tables will be removed from the Banquet 
Room for an hour of entertainment to begin promptly at 8:30 
p.m. After the entertainment, members and guests will be wel- 
come to stay around as late as they wish to visit with old friends 
and make new acquaintances. 

Another innovation is that college reunion dinners ordinarily 
planned for Thursday night will be held in small private dining 
rooms at the Biltmore adjacent to the Banquet Room in order that 
the entire group may be together for the entertainment following 
dinner. 


Members’ and Students’ Tickets, $2.00. 
Guest Tickets, $3.00. 





Hotel Accommodations and General Announcements 


Hotel Accommodations 


In order to be certain of accommodations, members are urged 
to make definite arrangements for rooms at least two weeks in 
advance of the Annual Meeting. 


Hotel Rates 
Wrrnovut Private Batu Wits Private Batu 
mtpinetnnttiietiediediammaneaniiaad manjetnneietiiianiia 
HorTe.s Single Room Double Room Single Room Double Room 

Waldorf-Astoria $6.00 up $9.00 up 
Astor ‘ 3.50 up 5.00 up 
Barclay 5.00 up 8.00 up 
Biltmore 5.00 up 7.00 up 
Chatham . 5.00 up 7.00 up 
Claridge ‘ay $2.00 up $3.00 up 2.50 up 3.50 up 
Commodore 3.50 up 5.50 up 
Edison _— 2.50 up 4.00 up 
Governor Clinton 3.30 up 4.40 up 
Lexington 4.00 up 6.00 up 
McAlpin . 2.20 up 3.85 up 3.30 up 4.95 up 
Murray Hill 2.00 up 3.00 up 2.50 up 4.00 up 
New Yorker 3.85 up 5.50 up 
Park Central 4.00 up 6.00 up 
Pennsylvania 3.85 up 5.50 up 
Pierre 6.00 up 8.00 up 
Plaza 6.00 up 8.00 up 
Roosevelt 4.50 up 6.50 up 
Savoy-Plaza 6.00 up 8.00 up 
Taft 2.00 up 3.00 up 2.50 up 3.50 up 
Vanderbilt heneue 3.00 up 5.00 up 
Woodward 2.50 up 3.50 up 


Note: The Waldorf-Astoria, at which the reception, dinner, 
and dance will be held on Wednesday evening, will care for reserva- 
tions to the extent of its capacity. 


Facilities of the Engineers’ Club 


Members may use the dining facilities of the Engineers’ Club, 
32 West 40th Street, New York City, on a cash basis. Guest cards 
for this purpose may be obtained at the Registration Desk. The 
Club will also be able to accommodate a limited number of mem- 
bers, the price of rooms ranging from $2.50 upward. Requests 
for reservations should be made in advance and addressed to 
Society Headquarters. 


Information Desk 


An Information Desk is provided in the Reading Room of the 
Society on the 15th Floor of the Engineering Societies Building to 
assist visiting members in obtaining hotel reservations and theater 
tickets, and in securing any desired information. 


Your New York Address 


At the Registration Desk a card file of those in attendance will 
be maintained, with information as to members’ hotel addresses 
in New York. Members are requested to keep Society Head- 
quarters informed as far as possible of their New York addresses 
so as to expedite the delivery of telegrams, telephone messages, 
and mail. 


Order Tickets in Advance 


Members who order tickets in advance will assist the Annual 
Meeting Committee greatly by giving advance information to 
guide it in concluding arrangements. Ticket order blanks have 
cen mailed to each member with the condensed program. No 





cancellation of tickets can be made after noon of Wednesday 
January 20, 1943. 


A Planning Conference on Sanitation for the Post-War Period 


A Planning Conference on Sanitation for the Post-War Period 
will be held on Tuesday, January 19, 1943, at the Engineers’ Club, 
32 West 40th Street, New York, N.Y. Many national leaders in 
related fields have been invited to be present and participate in a 
round-table discussion of the subject at morning and afternoon 
sessions to which observers will be welcome. 


Regional Meeting Committee 


This program has been prepared under the direction of the 
Committee on Regional Meetings, C. M. Sporrorp, Vice-President, 
Am. Soc. C.E., Chairman; and C. M. Barr, VAN Tuy. Boucuron, 
Georce W. Burpee, Joun W. Cowper, E. P. Goopricn, and 
Lazarus WuiteE, Directors, Am. Soc. C.E. 


Committee on Local Arrangements for the Annual Meeting 


E. L. MACDONALD, Chairman 
Homer R. Seery, Vice-Chairman 


RALPH H. MANN 
Joserpu O. May 


Davin G. BAILute, JR. 
E. WARREN BOWDEN 
Joun M. BuCKLEY Srpney M. SHAPIRO 
James H. GRIFFIN ELMER K. TimBy 
ALFRED HEDEFINE L. S. WATERBURY 


Junior Members 


Epwarp E. LuSTBADER 
Don P. REYNOLDS 
SIDNEY WENIGER 


Epcar W. BisHop 
ARCHIE N. CARTER 
SHERMAN GLASS 


Please call on the Committee on Local Arrangements for the 
Annual Meeting, or on the Secretary’s Office, for any service 
desired. 


Events for the Ladies Curtailed 


For more years than most of us can remember, the wives of 
many members have looked forward to Annual Meetings of the 
Society with as much anticipation and pleasure as the members 
themselves. Not only has it given them the opportunity to see 
New York and its innumerable points of interest, but also to form 
warm and lasting friendships with wives of other engineers. 

In view of the number of ladies usually present at the Annual 
Meetings, some special activities have always been planned for 
them. Even last year, when we had just entered the war, there 
were special events for them although not so elaborate as in previ- 
ous years. This year, the Annual Meeting will reflect the definite 
pinch of war. The exigencies of present conditions have handi- 
capped all meeting arrangements—the program for the men, that 
for the ladies, and that of joint social events. Ladies should par- 
ticularly note the annual dinner, reception, and dance to be held 
on Wednesday, as the success of this event depends on their pres- 
ence. 

It is hoped that a large number of ladies will accompany their 
husbands, to take in not only the regular meeting events but also 
to enjoy those advantages that New York City offers in such abun- 
dance. Theaters, shops, museums, and music centers are only a 
few of the many attractions. Ladies are more welcome than ever. 
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Meeting of the New York State Sewage Works Association 


Civit ENGINEERING for January 1943 VoL. 


Hotel McAlpin, Broadway and 34th St., New York, N. Y. 


All Members of the Sanitary Engineering Dwision of the American Soctety of 
Cwil Engineers Are Invited 


FRIDAY——January 22, 1943—All Day 


Ballroom 
8:30 Registration 


Winter Garden 


10:00 Annual Business Meeting 


11:15 A Sewerage Project Designed Without Critical Materials 
Paut E. Lancpon, M. Am. Soc. C.E., Greeley and 
Hansen, Chicago, Ill 
Discussion opened by 
A. M. Rawn, M. Am. Soc. C.E., Chief Engineer and 
General Manager, Los Angeles County Sanitation Districts, 
Los Angeles, Calif 


Ballroom 
12:15 Joint Luncheon with Sanitary Engineering Division Am. 
Soc. C.E. 
Presentation of Awards 


FORUM: THE INFLUENCE OF THE WAR ON SANITARY 
ENGINEERING 


Leader: LINN H ENSLOW, Chatrman, Santtary Engineering 
Division, Am. Soc. C.E 


Participants: 
Cuarces A. Hotmgutist, Director, Sanitary Engineering, Albany, 
N.Y. (State Engineer 


Cuaries G. Hype, M. Am. Soc. C.E., 
Engineering, University of California, Berkeley, Calif. ( Educator) 


Professor, Sanitary 
Wittiam M. Pratt, M. Am. Soc. C.E., Consulting Engineer, 
Durham, N.C. (Designer 

Georce J. Scuroeprer, Assoc. M. Am. Soc. C.E., Chief Engi 
neer and Superintendent, Minneapolis-St. Paul Sanitary District, 
St. Paul, Minn. (Operator 


Recess 


3:15 Vacuum Flotation of Sewage and Industrial Wastes 
ANTHONY J. Fiscner, Assoc. M. Am. Soc. C.E., Sanitary 


Development Engineer, Development Department, The Dorr 
Company, Inc., New York, N.Y 


Discussion opened by 

Harry W. Geum, Associate, Department of Water and 
Sewage Research, New Jersey Agricultural Experiment 
Station, New Brunswick, N.J. 


4:00 Grease Removal by Flotation 
Capt. Roir Eviassen, Corps of Engineers, U.S. Army, 
Assoc. M. Am. Soc. C.E., North Atlantic Division, U.S 
Army, New York, N.Y. 
H. B. Scuuinorr, Assistant Chemist, North Atlantic 
Division, U.S. Army, New York, N.Y. 
Discussion opened by 
W. Dona._pson, M. Am. Soc. C.E., Director, Bureau 
of Sewage Disposal, Department of Public Works, New 
York, N.Y. 
4:45 Overhauling a Methane Gas Holder 
C. GeorGe ANDERSEN, Superintendent, Sewerage and 
Sewage Treatment, Rockville Centre, N.Y. 
5:15 Adjournment 
Ballroom —6:30 p.m. 
ANNUAL JOINT DINNER WITH SANITARY ENGINEERING 
DIVISION, AMERICAN SOCIETY OF CIVIL ENGINEERS 


LINN H. Fnstow, Chairman, Sanitary Engineering Division, 
Am. Soc. C.E., Prestpinc 


WiLurAM J. ORCHARD, MASTER OF CEREMONIES 
Comments 

Ezra B. Wuirman, President-Elect, American Society 
of Civil Engineers 
Reminiscences 

Georce T. Seasury, Secretary, American Society of 
Civil Engineers 
The Sanitary Engineer in a Postwar World 

ABEL Wo.LMAN, M. Am. Soc. C.E., Professor, Sanitary 
Engineering, Johns Hopkins University, Baltimore, Md.; 
President, American Water Works Association. 


Entertainment by the “Bill” Orchard Management 
Tickets—$3.00 each 

Important: Tickets should be purchased at the Registration 
Desk of the New York State Sewage Works Association in the 
Ballroom of the Hotel McAlpin before 3: 00 p.m. Friday, January 
22. Arrangements are difficult in these times and to avoid con- 
fusion and possible inability to seat last-minute guests, Please 
Buy Your Tickets Before 3:09 p.m. 


Note: On Saturday, January 23, there will be no organized 
inspection trip largely owing to transportation restrictions. 
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Society Prizes and Medals to Be Awarded 


Eight Members to Receive Recognition at the Annual Meeting for Outstanding 
Contributions to Society Publications 


In accordance with its usual custom, the Society will present 
prizes and medals at its Annual Meeting to be held in New York 
City, January 20-22, 1943. Oldest of these Society awards is the 
Norman Medal, which was established in 1872 by the late George 
H. Norman, M. Am. Soc. C. E., for an original paper that is con- 
sidered an especially important contribution to the profession. 
Next in point of distinction is the J. James R. Croes Medal, estab 
lished by the Society in 1912 and named for the first recipient of 
the Norman Medal. 

The late Thomas Fitch Rowland, Hon. M. Am. Soc. C.E., en- 
dowed the prize bearing his name in 1884. This award goes to a 
paper that best describes in detail some accomplished works of 
construction. For the paper adjudged second in merit to that 
awarded the Thomas Fitch Rowland Prize, the Society in 1912 
established the James Laurie Prize, which was named in honor of 
the first President. 

In 1924 the Sanitary Engineering Division of the Society in- 
stjtuted and endowed the Rudolph Hering Medal, which goes to 
the author of the paper considered the most valuable contribution 
to the advancement of the sanitary branch of the profession. 

In 1921 the Arthur M. Wellington Prize for the best paper on 
some phase of transportation was established and endowed by the 
Engineering News-Record. Although the recipient of this prize 
need not be a member of the Society, its award rests with the 
Society. The Collingwood Prize for Juniors was established in 
1894 by the late Francis Collingwood, M. Am. Soc. C.E., on his 
retirement as Secretary of the Society. To be eligible for this 
award papers must describe an engineering work or record an im- 
portant investigation with which the author has been connected. 
Excellence of style is another governing factor in the selection of 
the paper receiving this prize. 

Biographical sketches of the recipients of these prizes and medals 
follow. 


KARL TERZAGHI, M. Am. Soc. C.E., was born in Prague, Czecho- 
slovakia, on October 2, 1883, and graduated from the Technische 
Hochschule in Graz, Austria, in 1904. From 1905 to 1914 he 
worked in various capacities, mostly as superintendent of con- 
struction, on jobs in Austria, the Balkans, northern Russia, and 
the western part of the United States, and from 1914 to 1916 
served as a first lieutenant in the air corps of the Austrian Army. 
In the latter year he became a professor at the Imperial Engineer- 
ing School in Istanbul, Turkey, remaining until 1918 when he ex- 
changed his position for a similar one at Robert College (an 
American institution) in Istanbul. He was at Robert College 
until 1925, supplementing his practical experience with foundations 
by extensive experimental research, the results of which were 
published in 1925 in a book entitled Erdbaumechanik. From 1925 
to 1929 Dr. Terzaghi continued his teaching activities at Massa- 
chusetts Institute of Technology. During this period he served 
in a consulting capacity on various dam, foundation, and subway 
projects. In 1929 he accepted a professorship at the Technische 
Hochschule in Vienna and remained there until 1938. During 
these years he was a consultant on the hydroelectric power de- 
velopment, Swir III, in northern Russia; on various irrigation 
projects in Central Asia and Transcaucasia; on the construction of 
rockfill dams in Algiers; and on numerous other structures in the 
Eastern hemisphere. In 1938 Dr. Terzaghi returned to the 
United States, and he now lectures on engineering geology at 
Harvard University. From 1938 to 1941 he acted as a consultant 
on soil mechanics in connection with the building of the Chicago 
subway, and in 1940 was employed by the Dravo Corporation in 
Pittsburgh on the construction of two drydocks at Newport News, 
Va. He is the author of a volume on soil mechanics and of nu- 
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merous professional papers, and co-author of a book on soil me 
chanics and ore on engineering geology. Dr. Terzaghi is a member 
of the Institution of Civil Engineers (James Forrest Lecturer for 
1939) and of the Boston Society of Civil Engineers (Fitz Gerald 
Medal). He is the recipient of the Norman Medal for the second 
time, having won it previously in 1930. 


CuHaARLes F. Rurr, M. Am. Soc. C.E., was born in Missoula, 
Mont., on November 16, 1895. During the first World War he 
left Lehigh University to enlist in the 103rd Engineer Corps 
(Pennsylvania National Guard Division) serving in the Army two 
years as private and corporal. During this period he attended the 
engineering school of the University of Toulouse, France. He 
returned to Lehigh University and graduated in 1920, with the 
C.E. degree. He then joined the staff of Hazen, Whipple and 
Fuller, consulting engineers, for whom he engaged on the design 
of various waterworks and supplies. In 1922 and 1923 he was 
superintendent of the Long Beach (N.Y.) Water Department, 
and from 1923 to 1928 was again with Hazen, Whipple and Fuller— 
most of the time in Florida. From 1929 to 1933 Mr. Ruff was 
associated with Malcolm Pirnie, New York consultant, and during 
this period was designer of the St. Petersburg (Fla.) water supply. 
He served for a short time with the construction division of the 
National Recovery Administration, representing that division in 
the New York area. In 1936 he prepared the flood section of the 
National Resources Committee’s Report on the Ohio Basin. From 
1937 to 1939 he worked with the Flood Control Bureau of Pennsyl- 
vania on various flood projects, and from 1939 to 1941 was in the 
Flood Control Division of the Federal Power Commission. Since 
then Mr. Ruff has been engaged in water supply work for various 
war projects. 


SHORTRIDGE Harpesty, M. Am. Soc. C.E., was born in Weston, 
Mo., on September 13, 1884. After graduating from Drake Uni- 
versity at Des Moines, Iowa, in 1905 with the A.B. degree, he 
attended Rensselaer Polytechnic Institute, receiving the C.E. 
degree in 1908. He then entered the office of Waddell and Har- 
rington in Kansas City, Mo., continuing with that firm through 
1915. He became designing engineer for the firm of Waddell and 
Son in 1916, and in 1920 came to New York with Dr. Waddell, in 
active charge of the latter's office. In 1927 he became Dr. Wad- 
dell’s partner in the firm of Waddell and Hardesty, and since 
Dr. Waddell’s death in 1938 has continued the practice under the 
same firm name. Mr. Hardesty’s notable bridge work includes 
the Goethals and Outerbridge cantilever bridges for the Port of 
New York Authority; the Cooper River cantilever bridge at 
Charleston, S.C.; the Hudson River lift bridges at Albany and 
Troy (the heaviest vertical-lift spans now in operation); the 
North and South Grand Island Bridges over the Niagara River; 
the Rainbow Bridge over the Niagara River at Niagara Falls 
(the longest fixed-ended arch span); and the Marine Parkway 
Bridge over Rockaway Inlet (the longest highway vertical-lift span) 
He also designed the structural frames of the Trylon and Peri- 
sphere for the New York World’s Fair, and has made extensive 
studies on long-span cantilever, arch, and suspension bridges, 
the mechanical and electrical features of movable bridges, and the 
application of light-weight floors, alloy steels, and structural 
aluminum to bridge design and construction. He has been chair- 
man of the Executive Committee of the Structural Division of 
the Society, and is a member of the American Institute of Consult- 
ing Engineers and numerous other engineering organizations. He 
received the Society’s Norman Medal in 1941, and an honorary 
LL.D. from Drake University in 1928. His honors include 
Sigma Xi, Tau Beta Pi, and Phi Beta Kappa. 
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1942 PRIZES AND 
MEDALS AWARDED 


CHARLES F. RUFF 
J. James R. Croes Medal 
for Paper, “Maximum 
Probable Floods on 
Pennsylvania Streams” 





KARL TERZAGHI 


Norman Medal tor Paper, “Genera 
Wedge Theory of Earth Pressure” 


SHORTRIDGE HARDESTY ALFRED HEDEFINE 


Thomas Fitch Rowland Prize for Their Paper, ‘““Superstructure of 
the Theme Building of New York World’s Fair” 





W. WATTERS PAGON 
James Laurie Prize for Paper, 
Translatlantic Seaplane Base, 

Baltimore, Mary land” 





WILLIAM J]. WILGUS ROBERT T. REGESTER JOHN F. CURTIN 
Arthur M. Wellington Prize for Rudolph Hering Medal for Paper, Collingwood Prize for Juniors 
Paper, “The Grand Central “Problems and Trends in for Paper, “Bridge and 
Terminal in Perspective” Activated Sludge Practice” Tunnel Approaches” 
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Atrrep Heperrine, Assoc. M. Am. Soc. C.E., was born in 
Newport News, Va., on March 9, 1906. He was graduated from 
Rutgers University in 1929 with the degree of B.S. in civil engi- 
neering. He then entered the University of Illinois as a research 
issistant in the Engineering Experiment Station, and in June 
\031L was awarded the degree of M.S. in civil engineering for 
graduate study and research in structural engineering. He 
received the professional degree of C.E. from the University of 
Illinois in June 1942, for his work on the Mill Basin Bridge, a 
double-leaf trunnion bascule. Mr. Hedefine entered the office of 
Waddell and Hardesty in 1933, and since that time has been 
engaged in the design of important fixed and movable bridges 
and other structures, including the structural frame of the Peri- 
sphere for the New York World's Fair. He is at present an asso- 
ciate engineer in the firm. He is a member of the Executive 
Committee of the Society’s Structural Division, and is active in 
the affairs of the Metropolitan Section of the Society. He is a 
member of Tau Beta Pi and Sigma Xi, and is a registered pro- 
fessional engineer. 


W. WatrTers Pacon, M. Am. Soc. C.E., was born in Baltimore, 
Md., on June 3, 1885. He graduated from Johns Hopkins Univer- 
sity in 1905 with the A.B. degree and from Massachusetts Institute 
of Technology in 1907 with the S.B. degree. After two years of 
work with the Baltimore Bridge Company, he entered Harvard 
University, graduating in 1910 with the M.C.E. degree. Follow- 
ing a summer of travel and study in Europe, he entered the employ 
of J. E. Greiner, Hon. M. Am. Soc. C.E., engaging upon the design 
and construction of bridges and other structures, and finally be- 
came a member of the firm of J. E. Greiner and Company. On 
January 1, 1917, Mr. Pagon opened his own consulting office in 
Baltimore. He has continued as a consultant until the present, 
except during the first World War when he served as captain in 
the Construction Division of the Army, engaged upon the con- 
struction of Camp Meade in Maryland, and the Curtis Bay 
Ordnance Depot at Baltimore. He has been consultant to numer- 
ous industries on plant construction and operating processes, to 
several power companies on the design of power plants, and to 
the U.S. Army and Navy on the design of lighter-than-air ships, 
being awarded a $5,000 prize by the Navy in a competition held 
in 1928. More recently he served as consulting engineer to 
Baltimore on the design and construction of the Baltimore Muni- 
cipal Airport, which includes the transatlantic seaplane base, 
described in the 1941 Transactions of the Society. Mr. Pagon 
acted as chairman of a committee which drew up and secured the 
passage of a charter amendment, creating the Commission on 
City Plan of Baltimore, and has served as a member of the Com- 
mission. He also served as a member of a Charter Revision 
Commission which revised the charter of Baltimore. With 
Thomas L. Blakemore, he is the author of Pressure Airships; 
and is the author of a series of papers on “‘Aerodynamics for the 
Civil Engineers,”” which appeared in Engineering News-Record, 
and of other papers. He is a past-president of the Engineers’ 
Club of Baltimore; associate fellow of the Institute of the Aero- 
nautic Sciences; and member of the Society of American Military 
Engineers and of the Newcomen Society. 


RoBeERT T. ReGester, M. Am. Soc. C.E., was born in Baltimore, 
Md., on June 15, 1903, and was graduated from the Johns Hopkins 
University in 1925, with the B.Eng. degree. After a short period 
on steel-mill design, he was appointed junior civil engineer in the 
Bureau of Sewers, City of Baltimore, where he spent two years on 
enlargements for Back River Sewage Works and the Eastern 
Avenue Pumping Station. In 1928 he became designing engineer 
for the City of Columbus, Ohio, on various sewerage projects, and 
later was promoted to the position of chief designing engineer, in 
charge of preparing plans and specifications, for the 50-mgd 
activated sludge plant at Columbus. In 1937 he returned to Balti- 
more, as associate engineer with the firm of Whitman, Requardt 
& Smith, and directed design of the 40-mgd activated sludge 
additions for the city. Also, he was similarly associated with work 
on sewage plants for the Washington Suburban Sanitary District 
and several towns In 1939 Mr. Regester established a consulting 
practice in Baltimore. He has served as expert consultant to the 
Corps of Engineers, U.S. Army, on pumping problems and hydro- 
logical studies relating to the Susquehanna River flood control 
Projects at Wilkes-Barre and Williamsport, Pa., and has advised 
several firms upon municipal and military sewage problems. 
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He has also designed the water supply and sewerage systems for the 
U.S. Army at Aberdeen Airfield (Md.). For several years Mr. 
Regester has served as consulting engineer to the Baltimore 
County Metropolitan District upon war public works comprising 
both water and sewerage projects. He is now retained for the 
Deer Creek water-supply development, which will serve the entire 
Aberdeen Proving Ground and cantonment. In 1935 he was 
elected to Tau Beta Pi. He has been president of the Central 
Ohio Section of the Society and active on several committees of 
the Sanitary Engineering Division. At present he is chairman of 
the Committee on Activated Sludge Practice. 


WiiuiaM J. Wiicus, Hon. M. Am. Soc. C.E., was born in Buffalo, 
N.Y., on November 20, 1865. There he had his engineering train- 
ing in the old-fashioned way, as a pupil of an engineer in private 
practice; long after he was given the honorary degree of D.Eng. 
by Stevens Institute of Technology and the University of Vermont. 
In 1885 he went West, spending the next eight years in Minnesota, 
Iowa, Illinois, and Missouri on the design, location, ard construc- 
tion of railroads. He returned East in 1893 to spend fifteen years 
with the New York Central and Hudson River Railroa#, advancing 
from assistant engineer to chief engineer and vice-president in 
directing the rehabilitation, improvement, and expansion of that 
system, including the electrification of its New York suburban 
zone and the inception and construction of Grand Central Ter- 
minal, in which utilization of air rights was the governing factor. 
Turning to private practice in 1908, Mr. Wilgus served the federal 
government and various states, municipalities, and corporations, 
acting in particular as chairman of the advisory board of engineers 
on the Detroit River railroad tunnel. For this project he devised 
the trench-and-tremie method of subaqueous construction there 
first used. He was also chairman of the board of consulting engi- 
neers on the Holland vehicular tunnel in New York and consultant 
for the Regional Plan of New York and Its Environs, During 
the first World War he served as a member of the military railway 
commission to England and France, director of military railways, 
and deputy director general of transportation. He had the rank 
of colonel and had been recommended by General Pershing for a 
promotion just as the Armistice resulted in the nullifying of all 
promotions then pending. He was awarded the Distinguished 
Service Medal, the Conspicuous Service Cross (of New York 
State), and the French decoration of Officer of the Legion of 
Honor. He is a member of numerous societies and an honorary 
member of the American Institute of Architects. Mr. Wilgns is 
the author of Transporting the A.E.F.in Western Europe, 1917-1919 
and The Railway Interrelations of the United States and Canada, 
and of numerous monographs and papers. The latter include 
“The Detroit River Tunnel,’ which brought him the Telford Gold 
Medal of the Institution of Civil Engineers (London), and ‘The 
Electrification of the Suburban Zone of the N.Y.C. & H.R-R.R. 
in the Vicinity of New York City,’ for which he was awarded the 
Society’s Thomas Fitch Rowland Prize. 


Joun F. Curtin, Jun. Am. Soc. C.E., was born in New York 
City on August 6, 1912. He received his early training at De La 
Salle Institute, and graduated from New York University in 1937, 
receiving the degree of bachelor of science in civil engineering. 
In his junior year he won first prize in a competition conducted by 
the Metropolitan Section of the Society for the presentation of a 
student paper. Upon graduation, he received the Metropolitan 
Section’s award to the ‘‘most outstanding civil engineering stu- 
dent.”” From 1932 to 1938, he was a draftsman for the Port of 
New York Authority, engaged on the planning and design of 
various projects. In 1937, he was awarded a fellowship at Har- 
vard University to study traffic and highway engineering. From 
1938 to 1940 Mr. Curtin was employed as engineering analyst by 
the Pennsylvania Turnpike Commission on the planning and 
design of traffic interchanges and tunnel approaches. He held 
the position of highway engineer-economist with the American 
Petroleum Institute from 1940 to 1942, and since February of the 
latter year has been employed by the Texas Company as senior 
civil engineer on the design of steel and concrete structures at oil 
refineries. He is the author of several articles and reports on high- 
way development and motor transportation, and has lectured on 
these subjects at New York University. Mr. Curtin is a member 
of Iota Alpha fraternity and is a licensed professional engineer 
in the state of New York. 
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Five Engineers Awarded Honorary Membership 


ALONZO JOHN HAMMOND 


It 18 OFTEN true that the bright promise of college days is even 
more generously realized in the accomplishments of later engineer- 
ing practice. Many examples of this fact could be adduced, for 
instance, Alonzo J. Hammond. Those who knew him when he 
was young could have predicted that he would reach the top 
Every step in his career has pointed in that direction. 

More than 57 years ago, a small but enthusiastic band of young- 
sters who thought they were men gathered at the Rose Polytechnic 
Institute in Terre 
Haute, Ind. A group 
of 27 formed the class 
of 1889, one of the 
earliest in the many 
years of usefulness of 
this institution. 
Four of that noble 
band had not then 
turned sixteen, and 
of these, two, Messrs. 
Hammond and Gallo- 
way, have achieved 
Honorary Member- 
ship in the Society. 
This is proof enough 
that the course was 
excellent, That it 
was rigid is evi 
denced by the fact 
that just one-third 
of the original mem- 
bers appeared for 
graduation in June 

ALonzo J. HAMMOND of 1889. 

Not long after the 
class was formed, it became evident that Hammond was the best 
scholar He persisted in heading the class, despite attempts to 
dislodge him from that vulnerable position. When the group 
lined up to receive degrees, it was Hammond who got the major 
honor—-the Hemmingway Gold Medal awarded to the one whose 
standing had been highest for the whole course 

Young Hammond was always a dignified youth. This fact is 
not difficult to believe by those who have known him in later years, 
any more than is the fact that he was well liked by everyone 
Even as a student he had a responsible position on one of the 
engineering parties making a preliminary survey for a railroad 
extension in Illinois. He and Galloway were associated on this 
work, a friendship which has been maintained throughout the 





years 

There was not much time for the usual college activities, as 
hard work was the rule. However, it is stated on good authority 
that on Halloween of their junior year, this small band of devoted 
students took from its shed the heavy school wagon and elevated 
it to a prominent position on top of an abandoned coke oven, the 
wheels pointing to that heaven towards which all good students, 
and all good engineers too, hope to go. Whether or not Hammond 
was with the band who started the Institute ciock to striking in 
its tower and thoughtfully locked the door to save the janitor the 
trouble of stopping the clock, the archives do not state with any 
assurance. Then there was that incident of the bull calf which 
was conveyed to the Chapel on the third floor and left there over- 
night to get religion. The whole college heard the noise when the 
calf was removed by the janitor next morning. 

Not only in college but in general social activities, young Ham- 
mond was a leader. It has been unequivocally stated that in 
those golden days the Terre Haute girls were all beautiful. The 
future Honorary Member of the Society was known to cast an 
impartial but interested eye on these young ladies, and history 
records that they reciprocated his interest. 

But it is with Mr. Hammond's professional career that we are 
mainly concerned. One significant feature of his long practice is 
that it progressively took him closer and closer to Chicago. He 
spent almost ten years as city engineer of Frankfort, Ind., and 


almost another decade even closer, as city engineer of South Bend, 
Ind. In these positions the usual variety of city engineering fell 
to his lot—especially the water works and other utilities incident 
to a rapidly expanding community. He also did architectural and 
engineering work, notably a number of bridges for the County of 
St. Joseph, one of which was a plate girder with an approach 
having a cantilever reinforced-concrete sidewalk, a pioneering 
design at that time. Other projects were two hydroelectric plants 
in the St. Joseph River, one of them involving an intricate case of 
backwater and the eventual establishment of a uniform regimen 
for the flow. He also served as chief engineer for an interurban 
railway, locating, designing, and constructing some 63 miles of 
lines.. In addition, he designed the steel frame of a 10-story bank 
building for South Bend’s Union Trust Company, of which he was 
vice-president. 

Starting in 1910, Mr. Hammond began a long and varied experi- 
ence on important engineering work for the City of Chicago. He 
performed several months of testing, measurements, and calcula- 
tion with respect to the 14-ft tunnel being constructed at 73d 
Street out into Lake Michigan to the Four-Mile Crib. His recom- 
mendations resulted in radical changes in*the character of tunnel 
work done in the city. The following year, as chief engineer of 
the Chicago Bureau of Public Efficiency, he made a survey enabl- 
ing the city to take ample provisions for protecting its water 
mains against severe electrolysis. 

In 1912 he was appointed engineer of bridges and harbors for 
the city, to build an organization for handling a great volume of 
new construction and to approve the design of new bridges pro- 
vided for by a large bond issue. Notable among these was the 
Michigan Avenue double-deck bascule which, with its approaches, 
comprised an $8,000,000 project. One feature of his work was 
the development of continuous rail joints on the bascules, which 
were not only conducive to the comfort of car passengers but to 
the life of the bridges. 

Previously, in Indiana, Mr. Hammond had had considerable 
experience in connection with rail terminals. But in 1914 he 
started a series of such engagements in earnest. In fact this type 
of work took much of his time in the succeeding 25 years. He 
was engaged first as consulting engineer by the Chicago Union 
Station Company to prepare preliminary plans for the new pas- 
senger terminal. The work involved redesigning the trunk-sewer 
system within a two-mile zone along the Chicago River, the re- 
alinement of underground utilities, and preliminary studies for 
nine solid-floor viaducts. He continued with this company as 
assistant chief engineer in charge of engineering design and con- 
struction of this $75,000,000 terminal until 1922. It is a great 
and impressive monument to his engineering ability. 

From 1922 to 1928 he was with private construction companies 
on hydroelectric plants, roads, bridges, and buildings—in fact, in 
general heavy construction work. His consulting practice, begun 
in 1928 in Chicago, has since been continued. Particularly he has 
specialized in rail terminals, general structural engineering, and 
city planning. An enumeration of some of the clients he has served 
will give an idea of the scope of his efforts—Chicago, of course; 
Sioux City, Des Moines, and Cedar Rapids, Iowa; Pittsburgh 
and Philadelphia, Pa.; and the Minneapolis and St. Louis Railroad 
Company, as well as other railway systems. 

In war service, beginning in January 1941, he has held positions 
of national prominence, first as consulting engineer to the Chief 
of the Construction Division, War Department, advising on camp 
construction. Shortly he was appointed as a member of the 
Construction Advisory Committee, later merged into the Con- 
struction Contract Board of the Construction Division, War De- 
partment. Only last July he was assigned to duty with the Price 
Adjustment Section, Construction Division, acting as Deputy 
Chief of the Section. Here he has been engaged in the renegotia- 
tion of all contracts with the War Department. 

In the Society he has given generously of his time, on extensive 
committee work, as representative in various capacities, and as 
officer in all the grades from Director to President. He has also 
served in other organizations—as president of the Indiana Engi- 
neering Society, as general chairman of the Construction League 
of the United States, 1933-1934; and finally, as president of 
American Engineering Council, 1940-1941. 
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In recognition of his contmuous engineering progress, his alma 

nater, Rose Polytechnic Institute, has given him a number of 
iegrees, starting with the bachelor’s degree upon graduation, and 
followed by M.S. in 1894, C.E. in 1898, and D.Eng. in 1933. He 
s a member of the Board of Managers of the Institute. 

For years Mr. and Mrs. Hammond have lived in Evanston, II. 
Their children are now married and one, Mr. Hammond’s name- 
sake, is on active duty as a lieutenant commander in the Navy. 
Mr. Hammond is mildly interested in golf, but in this has never 
reached the extreme proficiency of Mrs. Hammond. Speaking of 
avocations, it is recorded that he once ran for an elective political 
office and was defeated. From his observation of maturer years, 
he claims that this was a good thing but fails to state whether it 
was good for him or good for the electorate. 

He still retains the glow of youth, the energy that has made him 
indefatigable through all the years. His friends everywhere will 
acclaim him in this, his newest honor. As one of them aptly 
states, ‘It is the crowning event of a long and useful career ”’ 


LAWRENCE MILTON LAWSON 


ue son of a U.S. Cavalry Colonel who distinguished himself in 
the Southwest, and the grandson of Amos Lawrence, founder of 
the Kansas settlement of that name, Lawrence M. Lawson has 
ably continued the pioneering tradition of his family through 
a lifetime spent in the development of frontier regions of the South- 
west. Born in Washington, D.C., in a house that stood on the site 
of the present Pantages Theater, he was educated in the public 
schools of Washing- 
ton, D.C., in the 
Mount Tamalpais 
Military Academy at 
San Rafael, Calif., 
and in Leland Stan- 
ford University at 
Palo Alto. As anun- 
dergraduate, he had 
the pleasure of a 
Evropean tour; and 
in 1908 he married 
Marie Macias in New 
York City. He has 
two married daugh- 
ters whose husbands 
are officers with the 
armed forces of the 
United States. 

Informal and easy 
to approach, Mr. 
Lawson has many 
wide contacts. These 
have been made 
especially during the 
last decade while he 
was engaged on work 
of international scope where his ability to entertain visiting dele- 
gations from our good neighbor, the Republic of Mexico, has been 
very valuable. Doubtless they have aided in no small measure in 
the success of his many international undertakings. He is parti- 
cularly interested in promoting good international relations and 
serves with distinction on the El Paso (U.S.A.)—Juarez (Mexico) 
civic committee which has charge of such international matters at 
this, perhaps the most important, civic center on the border. 

While engaged, shortly after the turn of the century, in the first 
surveys of the Colorado and other rivers in the Southwest, Mr. 
Lawson developed a love for the area and a vision of the vast 
possibilities for development of this part of the United States. 
iis vision has guided him in the conception and execution of the 
projects with which he has been connected. 

He entered the service of the Department of the Interior in 1903, 
and in 1905 was assigned to the U.S. Reclamation Service at 
Yuma, Ariz. There he spent a number of years on flood control 
ind irrigation projects, and as assistant to the supervising engineer 
f the Southern District of the Reclamation Service. His first 
issignment on the Rio Grande, presage of a long and intimate 
.cquaintance, came in 1912 when he was appointed project engi- 

er in charge of the Rio Grande Federal Irrigation Project, in New 
Mexico and Texas. However, his personal knowledge of the 
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Colorado River was again needed, and in 1916 he was reealled to 
the Yuma project where, as project engineer, he was placed in 
charge of works which involved an average annual expenditure of 
$500,000. 

Later he was put back in charge of the Rio Grande project and 
carried out an extensive program of construction of irrigation and 
drainage works embracing an annual expenditure of approximately 
$1,000,000. During his ten years as project engineer, he also 
assisted in the solution of many irrigation and flood control prob- 
lems encountered along the 200 miles of the Rio Grande. In 1924, 
he fulfilled satisfactorily a special assignment as engineering repre- 
sentative on the United States-Mexico joint board for flood con- 
trol investigation in the El Paso—Juarez Valley. 

In July 1927, Mr. Lawson was transferred to the Department of 
State as Commissioner of the United States on the International 
Boundary Commission, United States and Mexico. He was the 
first engineer to fill this position since the resignation of Anson 
Mills in 1914. In this capacity he has negotiated formal and in- 
formal agreements with Mexico resulting in the building of large 
water-control projects along the Mexican boundary, and he has 
successfully directed the construction of these important engi- 
neering works. 

His ability in international affairs has been further recognized by 
the U.S. Government in his assignment as U.S. Commissioner of 
the Joint Commission, United States and Mexico, for the evalua 
tion of American properties expropriated under the Mexican 
agrarian law. At the time of his appointment as Boundary Com 
missioner, many editorial comments were made. One of these, 
after mentioning his unique qualifications, concluded: 

“By enlisting an engineer in the work, and especially one of the 
peculiar abilities which Mr. Lawson has demonstrated in his work 
on the Rio Grande Reclamation Project, the State Department 
has served the country well. There is a genuine place in diplomacy 
for the engineering type of mind.” 

This good augury was subsequently borne out in Commissioner 
Lawson's fifteen years’ work on international boundary projects. 
Their successful prosecution requires not only broad experience in 
engineering construction but also a high degree of resourcefulness 
and tact and a deep knowledge of the psychological problems in 
volved. The jurisdiction of the Commission of which he is the 
American representative embraces all questions pertaining to the 
location of the land and water boundary between Mexico and the 
United States, as established and modified by the various treaties. 

In 1927, soon after becoming American Commissioner, Mr. Law- 
son successfully negotiated with the Mexican Commissioner a 
settlement of the national sovereignty of a large number of tracts 
of land, known as ‘“‘bancos,’’ which had been cut from each country 
by the natural action of the Rio Grande and the Colorado rivers 
In 1928 he and the Mexican representative drafted preliminary 
plans for the straightening of the Rio Grande in the El Paso 
Juarez Valley, to provide boundary stabilization and flood con- 
trol benefits. The detailed plan later developed by the Com- 
missioners formed the basis for the convention of February 1, 
1933, between the United States and Mexico, for the rectification 
of the Rio Grande. One stretch south of El Paso was shortened 
from 155 miles to 88 miles, and tracts of land comprising 5,000 acres 
contained in the river bends were exchanged by the United States 
for an equal acreage similarly cut from Mexican territory. This 
project established the unique precedent of sovereign nations ad 
justing their boundary line by peaceful methods. 

Many millions have been spent on various Rio Grande projects; 
and other large expenditures have been planned, all of the Ameri 
can work being under the close direction of this skillful diplomat- 
engineer. 

In spite of the heavy demands of his work, he has found time to 
contribute articles to various technical publications. Among 
other professional duties, local and national, he has served on 
several committees of the Society, including those on Drainage of 
Irrigated Lands, on Silting, on National Water Policy, on Survey 
ing and Mapping, and on Inter-American Engineering Coopera- 
tion (a joint committee). 

To recount all the activities of a long and strenuous professional 
life, covering 40 years of constant advance and increased recogni- 
tion in the form of greater responsibilities, is unnecessary. Con- 
tinuously for almost 30 years he has devoted brilliant talents and 
tireless energy to the international problems of the Lower Rio 
Grande. Someone has summed it up by saying that he has worked 











so long and intimately along the border that he probably knows by 
its first name every creek, river, rock, and tree crossed by the 
boundary line 

Well informed and widely read on matters of current history, 
Mr. Lawson has a keen personal interest in the drama now un- 
folding in the world and in the inevitable changes that must follow. 
New scientific developments, inventions, and improvements are 
subjects on which he is informed, and if there is a possibility of 
utilizing them to promote economy or efficiency, he is always inter- 
ested in investigating and testing them. He likes to work with his 
hands, and has a well-equipped workshop in his garage where he 
turns out objects of beauty and usefulness, while at the same time 
his mind is busy with the complicated and delicate problems con- 
nected with his position. 

He is a student and connoisseur of the opera, rarely missing an 
opportunity to hear the best ones presented either on the air or on 
the stage. One of his other diversions is seeing the better motion 
picture and stage productions, especially those having a historical 
background or depicting life in the Old West. He enjoys sym- 
His knowledge of composers, singers, and other 


phonic music 
He collects unusual re- 


notables of the artistic world is extensive. 
cordings that feature his favorite artists. 

Kindly and jovial, slow to anger, deliberate of speech, blessed 
with a rigid code of justice and honor, Mr. Lawson has the un- 
questioned loyalty and admiration of his employees. They refer 
to him affectionately as “The Chief.’’ In appearance, he is un- 
usually tall and erect, has gray hair and a close-cropped military 
mustache. His blue-gray eyes reflect the warmth of his genuine 
interest in people and the humor and tolerance resulting from his 
varied and colorful experiences 

Among friends from New York to San Francisco, and from 
Quebec to Mexico City, he is famous as a raconteur. Stories hav- 
ing a psychological slant, or partaking of the parable, particularly 
delight him. No gathering of -his staff, or of his intimate friends, 
is complete without a story told in his inimitable style. As a mat- 
ter of fact, much of his staff instruction and training is done by 
utilizing the parable type of stery 

Motor cars, and their operation and maintenance, are one of his 
hobbies; and he takes a personal interest in seeing that the motor 
vehicles used by his engineering field forces are maintained at their 
maximum operating efficiency and that they are not driven care- 
lessly or taxed beyond their designed capacities. From a personal 
standpoint, the word “‘automobile”’ is to him just a synonym for the 
name of one of the better-known American cars which, in various 
types and models, he has owned and driven since the early motor- 
ing days. And he has some remarkable tales to tell of the trials of 
motoring when roads in the West were largely unimproved trails or 
trackless wastes. 

He smokes cigarettes in moderation but, his friends say, only the 
‘roll your own” variety, a preference doubtless acquired while en- 
gaged, as a young man, on surveys in the Colorado River basin. 
He enjoys good food, and knows how to prepare it. Spending most 
of his time far from any ocean, he never misses an opportunity to 
enjoy seafood when he is on the West Coast or in Washington. 
His friends say that fried shrimp, prepared in the Lawson manner, 
is a treat for the gods and all good epicures. 

Another hobby is his grandson, to whom he is especially devoted 
and who, he states, is receiving early military training. 

His keen sense of humor is evidenced by his unlimited stock of 
stories appropriate to any occasion. This jovial characteristic is not 
confined to him alone but seems to run through the whole family. 
His brilliant wife, conversant with several languages, is a jolly 
person in her own right. That the daughters have their own fund 
of humor is exemplified by a single incident. waa 

The Lawsons are necessarily in Washington very often. There 
they have often made a point of dining at a famous place known 
under some such designation as ‘The Barn,”’ and run by a very 
fine lady. In the course of time they had become well acquainted 
with the proprietress and had prevailed upon her to stop over at 
their home in El Paso on one of her trips West. Mr. Lawson de- 
lights to tell how the girls helped the maid fix the table for dinner 
To her astonishment, the visitor discovered that the spoons were 
souvenirs from her Washington establishment, apparently secured 
by the daughters on some of their trips. 

In honors, Mr. Lawson has not been lacking. To these he now 
adds one that must be very satisfying, since it comes from the pro- 
fession to which he has devoted a lifetime of illustrious work. He 
thus adds to the luster of Honorary Membership. 
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BEN MOREELL 


IN THE COUNTRY’S greatest emergency it is fortunate in having 
as head of the civil engineering work of the Navy such a man as 
Adiniral Ben Moreell. Thoroughly trained, tested in thé fire of a 
brilliant and wide naval experience, he seems to have been born 
for such a day as this. In this brief appreciation of a brilliant 
man, advaritage is taken of quotations from several who know him 
intimately and love 
him well. 

Although he was 
born in Salt Lake 
City in 1892, Ben 
Moreell moved with 
his family to New 
York City when he 
was two years old, 
and from there to 
St. Louis when he 
was five. And so he 
looks upon St. Louis 
as in reality his native 
town. Recently, 
however, in a very 
complimentary 
speech introducing 
Admiral Moreell to a 
distinguished Wash- 
ington audience, 
Senator Thomas of 
Utah proudly claimed 
him for that state. 

All of his schooling 
was in St. Louis. At 
12, after completing 
the eighth grade, including kindergarten, in six years, he started 
work during the summer. It is said that he has not had a vacation 
since. That summer he worked in a shoe factory, doing some 
kind of cementing, and came home the first day with more cement 
in his hair than he had put on the shoes. He spent his first week’s 
pay, $3.00, in the ten-cent store, for pins, needles, and thread for 
his mother—and his pocket was picked on the way home! Every 
Sunday morning he got up early and sold papers. 

Urged on by his mother, who was a great reader, he devoured 
all of Dickens’ works. He and his sister used to haunt the second- 
hand book stores, and it was said that they were thrown out of 
more of them than any other people in St. Louis. His sister still 
has a copy of Pickwick Papers which they bought in one of those 
stores for 15 cents. Also they didn’t neglect Nick Carter and 
Highbinder (gory Chinese Tong murder) stories. 

In high school he carried five subjects his first two years, and 
six the last two. Not being satisfied with that, he stayed after 
school once a week for college algebra, and once a week for college 
Latin. Every day after school he would fling his books on the 
table and go out and play ball. His father used to tell him that 
he was going to flunk. When he brought home his report card 
with 7 A’s and one B, his father said in German, “‘Doch ein Bi" 
He graduated at 16, at the head of his class, and was awarded the 
honor scholarship to Washington University for four years. 

His college career early gave evidence of that all too rare com- 
bination of a brilliant student and an outstanding athlete with the 
ability to give time to both while also working to supplement his 
scholarship. His interest in track led to his being elected captain 
of the track team. He also played fullback on the football team. 
The newspapers always called him ‘“‘Benny.’’ In one game when 
Washington hadn't done anything against Missouri for years, Ben 
ran 70 yards, and tied the score. He was elected a member of 
both the honorary societies of Tau Beta Pi and Sigma Xi. His 
alma mater has properly recognized his outstanding career and 
achievements by conferring the honorary degree of doctor of engi- 
neering upon him on June 2, 1942. 

He stayed with his native city, St. Louis, in an engineering 
capacity until he took and passed a competitive examination for 
a commission in the Civil Engineer Corps of the Navy, in June 
1917. After a brief indoctrination course at the Naval Academy, 
Annapolis, his brilliant career in the service of his country began. 
He served first as assistant to the Public Works Officer at the 
New York Navy Yard, and shortly was assigned to more active 
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.ar duty as aide on the staff of the Commander, Azores Detach- 
ent, Atlantic Fleet. He was also Public Works Officer of the 

S. Naval Base, Ponta Delgada, San Miguel, Azores. 

His subsequent duties included service as civil engineer member 

' the Plant Board, Quincy, Mass.; Principal Assistant and 
i:xecutive Officer to the Engineer in Chief, Department of Public 
Works, Republic of Haiti; Principal Assistant and Public Works 
Officer, Norfolk Navy Yard; Assistant Design Manager, Bureau 
of Yards and Docks; Public Works Officer, Puget Sound Navy 
Vard and 13th Naval District; Assistant Design Manager for 
Carderock Model Testing Basin; Project Manager of the Ship- 
puilding and Repair Facilities, Storage and Submarine Base Sec- 
tion: Public Works Officer, Pearl Harbor; and finally Chief, 
Bureau of Yards and Docks, and Chief of Civil Engineers of the 
Navy. 

No description of these varied activities, however, can paint a 
true picture of his real accomplishments. It is the many things 
unheralded and unrecorded in such a record, done in between 
regular routine duties which portray his real character. He is, 
in fact, nearly always the first man at the Bureau in the morning 
and among the last to leave at night. He sets an example which 
junior officers feel obligated to follow and they do follow it will- 
ingly. He has no patience with people who wait for things to 
come to them to be done. He preaches and practices the doctrine 
that hard work is the best road to success and that there is no 
substitute for it. He once told a friend, ‘‘If you can’t find enough 
work to keep busy, you can always write a book.’’ That is just 
what he himself did. The result was his Standards of Design for 
Concrete, which was and still is one of the outstanding and most 
widely accepted treatises on concrete. 

Up to very recently, Admiral Moreell has continued to take an 
active part in concrete research and studies. In June 1932, the 
Navy Department sent him to France to take a special course at 
the Beole des Ponts et Chaussées in Paris. He had become very 
proficient in the French language during his four years of duty 
in the Republic of Haiti, 1920 to 1924. This stood him in good 
stead when he went to Europe and he soon became a polished 
French linguist, and still is. After his return he continued his 
concrete research work. Applying some of the information he 
had gained in Europe, he wrote a treatise on ‘Articulations for 
Concrete Structures,’’ for which the American Concrete Institute 
awarded him the Wason Medal. 

Speaking of medals, two special ones of honor and merit were 
struck off and conferred on the Engineer-in-Chief of Haiti and his 
Executive Officer by the President of that Republic when they 
finished their four-year period of service there. The Engineer-in- 
Chief was the then Commander (now Rear Admiral) A. L. Parsons, 
and his Executive Officer was the then Lieutenant Moreell. 
Subsequently, the latter was also awarded the Order of ‘‘Honneur 
et Merite,”’ grade of Commander, by the Haitian Government. 

He is a member of, and has been signally honored by, many 
societies both technical and social. He is past-president of the 
American Concrete Institute; past-president of the Society of 
American Military Engineers; vice-chairman, Washington Com- 
mittee of the Newcomen Society of Engiand; and has served 
three terms as president of the Army and Navy Club in Wash- 
ington. Whatever the organization with which he may be actively 
connected, it isn’t long before Ben Moreell is singled out for con- 
sultation and advice. He never accepts such a job unless he feels 
he can devote sufficient time to it to take a constructive part. 

Those who meet Admiral Moreell for the first time are always 
impressed with his dynamic personality, direct and forceful, brief 
and to the point, but friendly to a great degree. Even for first 
acquaintances he always has a humorous story to suit the occasion 
or illustrate the point. To his associates, high and low, he is 
known and addressed as “‘Ben.”’ This is his real name, not 
Benjamin. His juniors and subordinates fondly speak of him— 
when he is not present—as “Big Ben, the boss.’ While he wastes 
no time, one of his charming assets is that he always takes time to 
talk to the people who come to see him, and to listen to their 
stories, probably to a greater extent than does any other high- 
ranking officer in Washington today. This, of course, has not 
only made him many friends, but also has developed a widespread 
feeling of confidence in him. 

At the time of his appointment to Chief of the Bureau of Yards 
and Docks, December 1, 1937, he was forty-five and one of the 
youngest Naval officers to be appointed to the rank of rear admiral 
and chief of a bureau of the Navy Department. His supporters, 
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and they were many, made no mistake. He is a leader of the high- 
est type. He commands respect and inspires confidence and affec- 
tion in his entire organization. One of his favorite pieces of ad- 
vice to a new officer is, “When given an order to do something, 
never say, ‘I'll do my best’; say, ‘I will do it.’’"’ He has a tre- 
mendous capacity for work and the rugged physique to stand it. 
An average of twelve hours or more a day, seven days a week, is 
his schedule. 

There is a very human side to his character—he likes to play 
aiso, but he says there is no time for that until this war is won 
and the aftermath is cleaned up. His hobbies are mostly hard 
work of all kinds, but he loves his home; he and Mrs. Moreell and 
their two fine daughters are all great pals and have a good time 
together. 

One will find his office and study at home lined with auto- 
graphed photographs of many of the most prominent men of the 
time, civilian as well as military. But interspersed among the 
great are other friends of whom few have ever heard. He has the 
hobby of collecting quotations pertinent to the time, and his office 
walls are well covered with the best ones. Many of his visitors are 
interested and often take away some very good ideas. 

He used to be an excellent tennis player but now he prefers a 
game of golf when there is time, which is seldom these days. 

It is willingly admitted by ‘‘those who know” in Washington 
as well as by his associates of the Navy, that Admiral Ben Moreell 
is one of the best witnesses among the ranking military officers 
who testify before Congressional committees ‘‘on the Hill.’’ This 
is one of the places in particular where his amazing grasp of details 
and unusual memory quite astound his inquisitors as they do all 
his friends. These men have learned that they can place confi- 
dence in what he says, and he numbers among his friends many of 
those who count ‘‘on the Hill.”’ 

One of his favorite topics these days is the ‘‘Seabees.’’ He can 
well be proud of his creation, the Naval Construction Battalions, 
the newest arm of the Navy, organized to build, defend, and main- 
tain the shore bases for the support of the Fleet beyond the con- 
tinental limits of the United States. Proudly he will tell his 
visitors of the fine letters from Admiral Nimitz, General Holcomb 
of the Marines, and many other ranking officers in the combat 
theaters, which give the highest praise to the deeds of the Seabees. 
He is truly proud of his recent title by the press, ‘Admiral Ben 
Moreell, King Bee of the Seabees.” 

He is a fine impromptu speaker, often in a humorous vein. 
When he makes a serious speech, he writes it himself. His recent 
broadcasted and widely publicized speech before the Convention 
of Building Trades Unions at Toronto, Canada, was credited in 
several editorials as being one of the three outstanding constructive 
public speeches of the past year. Always sympathetic to the 
problems of labor and one of its staunch friends, he numbers among 
his friends most of its leaders. This speech very well typified his 
characteristic approach and solution of problems—a painstaking 
and accurate analysis of the subject, a blunt and forceful presenta- 
tion, logical conclusions, and constructive recommendations. 

Summing it all up—Admiral Moreell is a top-ranking Naval 
officer and engineer of whom the people of this country may well 
be proud, and in whom they may place their confidence. He can 
be trusted to play a large part in leading this country to a complete 
victory and a lasting peace. He is the type that engineers love 
to single out as worthy of professional preferment, such as tire 
present Honorary Membership. In the words of one of his close 
associates, he ‘“‘merits the very best that one can say about him.” 


BREHON BURKE SOMERVELL 


IT IS PROVERBIAL that engineer-officers, as men of varied parts, 
are called upon to handle a great diversity of problems. Brehon 
B. Somervell is an outstanding example of this fact. There is 
also a lurking impression, attested likewise by experience, that the 
most capable officers have opportunities to go fast and far in the 
Army. General Somervell is a notable example of this fact, too. 

There are ample reasons, as anyone who investigates his de- 
velopment will readily observe. He started with a good in- 
heritance; his parents were from medical and educational vack- 
grounds. With all innocence, he claims to be “‘just a country boy 
from Arkansas,’ but that fools exactly nobody—his tongue is 
obviously in his cheek. As a matter of fact, he grew up in Little 
Rock, the largest city in the state, and during his teens the family 
moved east to Washington, D.C., whence he went to West Point 

















This appointment 
was one of the first 
acknowledgments of 
his superior qualities 
Even among this 
group of selected men 
he shone brilliantly, 
graduating sixth in 
his class. Such are 
the reputation and 
the practice of the 
Engineer Corps that 
reguiarly the new 
second _ lieutenants 
choose that field in 
preference to others. 
So it was with Somer- 
vell—tuckily for him, 
and especially luckily 
for the Corps and the 
profession. 

At that moment, 
basic military and 
engineering forces 
were at work in the 
world. He found 
himself immediately in the midst of World War I. It happened 
in this way: he had secured a special leave upon graduation to spend 
a few months in Paris and was there when the catastrophe of 1914 
occurred, Never one to shun responsibility, he immediately found 
work as assistant military attaché at the American Embassy help- 
ing to repatriate stranded Americans. It is said that he handled 
a million or more dollars in this manner—no small responsibility 
for a young man barely out of school. 

Again, when he returned to America, great events were in the 
making and he found himself immediately on the Mexican fron- 
tier. This was a brief assignment and not so important in the light 
of subsequent events. But it did give him added training, greater 
breadth of view, and wider acquaintanceship in the Army. 

He was among the first to get over to France with engineer 
troops, spending a year on engineering work before getting himself 
assigned to an infantry regiment. His work must have been 
eminently satisfactory for he progressed rapidly in those two years 
from second lieutenant to lieutenant colonel, dropping back to the 
permanent grade of major after the war. 

His duties, following the Armistice, took him to Coblenz as 
assistant chief of staff in one section of the Army of Occupation. 
This assignment had quite unexpected results in that he met an 
American girl, Anna Purnell, on Y.W.C.A. work. She became 
Mrs. Somervell, then and there, and lived long enough to gratify 
her ambition to see her husband's ability given substantial rec- 
ognition in the Army. He also met and worked with Walker 
D. Hines, an association productive of mutual esteem, which later 
led to further contacts to the advantage of both. 

While most of his subsequent work was confined to the con- 
tinental United States, two interruptions did occur, both resulting 
directly frem his war service. In 1925 he spent six months on 
special assignments requested by Mr. Hines, helping him to 
complete a survey and report on Rhine and Danube river navi- 
gation for the League of Nations. Again, in 1933, Hines secured 
his assistance in making a general economic survey of Turkey for 
the Turkish Government. Hines himself did not survive this ap- 
pointment, but Somervell completed the voluminous report, 
following detailed studies which had taken him all over the country. 
He returned to America a year to the day after he had left. 

Except for these notable exceptions, however, Major (later 
Lieutenant Colonel) Somervell spent most of the post-war years 
in civil activities. He was special assistant on construction, 
Office of the Chief of Engineers. He served as assistant or district 
engineer in various offices—New York City, Washington, Nor- 
folk, Memphis, and Ocala, Fla. In the latter position he was in 
charge of the construction of the Florida Ship Canal when that 
great project was in the limelight. For other periods he was 
special assistant to the President of the Mississippi River Com- 
mission, and a member of the Beach Erosion Board and of the 
Shore Protection Board of the War Department 

Meanwhile an entirely different aspect of his career was de- 
veloping. It was allied to engineering but it involved also soci- 
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ology, psychology, and economics. Details of duty outside the 
Engineer Corps included those as executive officer, Nationa! 
Emergency Council, and regional engineer for the Southeaster: 
area, Works Progress Administration. Shortly afterward, he 
made a survey and report for the WPA on its activities in New York 
City. On August 1, 1936, he assumed office as administrator of 
this tremendous work. 

For reasons peculiar to local conditions, this assignment brought 
him into national prominence. The job was no bed of roses, and 
Colonel Somervell was not chosen for it with any idea of giving 
him a rest. On the contrary, it was considered a man-killer. 
Many persons had preceded him, trying to manage New York 
City’s work relief system. None had completed a full year and at 
least one was supposed to have been killed by overwork. Aside 
from his natural qualifications, Colonel Somervell had other in- 
cidental advantages—he was an Army officer, ycung but of rela- 
tively high rank; he was known to be a disciplinarian, rather 
hard-boiled; and he was being paid by the Army, and the as- 
sumption was that his services could be withdrawn at any time. 
But they were not withdrawn. To the contrary, and belying all 
predictions, he made of the work an outstanding success and of 
himself a marked man, nationally. 

Heretofore, every tendency of the system had worked against 
the administrator. He had to satisfy the city authorities, public 
criticism, and worst of all, the vast army of clients. Sooner or 
later these factors and a multitude of other complications had 
invariably led the administrator into pitfalls, surrender, or ab- 
dication. Not Somervell. To the astonishment of his waiting 
critics, he straightened out matters immediately and continued 
to run the complicated affairs of the WPA in New York City with 
genuine success and general approval for a matter of over four 
years. One of the greatest accomplishments from an engineering 
point of view was construction of LaGuardia Field, which job 
he described most interestingly in the April and May 1940 issnes 
of Crvit ENGINEERING. 

With the outbreak of the present war, his progress in official 
stature and public esteem was no less then phenomenal. In the 
space of a few short months he rose from lieutenant colonel to 
brigadier general, to major general, and finally to lieutenant 
general, in charge of the Services of Supply Division. Thus, 
as one of the highest hierarchy in American military circles, he 
has been responsible for more construction and more production 
than any other man in history within a similar period. His 
ultimate promotion came as a result of further successes, this 
time in the field of cantonment construction under the Quarter- 
master Corps, of which he was chief. But these developments 
are so recent as not to require elaboration here. 

Naturally, the question arises, just what sort of a superman 
must he be—a lieutenant general, almost at the top of America’s 
might, at the age of 50. The answer is that he is endowed with 
many extraordinary qualities. He has the knack of getting 
things done with a certain quiet efficiency. Not that he fails to 
appreciate some of the finer points of diplomacy. Rumor has it 
that, even as a youngster, he turned up on one of his early as- 
signments with a box of cigars for presentation to his superior 
His artistry was apparent not in the gift alone but in the fact 
that it was the particular brand the man especially liked. That 
older officer had the opportunity to be Somervell’s friend and 
mentor for years thereafter. 

He is a hard worker; he is a disciplinarian; he is an incisive 
executive. He has that rare combination of analytical mind 
and executive ability. He is at once fair and rigid, urbane and 
tough. But he is not ostentatious, and he gets along with all 
manner of people remarkably well. 

Hard work is a byword with General Somervell. He drives 
his associates to the last ounce of capacity but he seemingly drives 
himself even harder. He has no use for inefficiency and this 
attitude, strikingly enough, made quite a hit with those interested 
in his WPA adventure. Lest it be presumed that he is all work 
and no play, it should be said that he loves sociability—in its 
place. At social activities he is the polished gentleman, a rac- 
onteur of note. His family includes three daughters; his home 
is typical American. 

Of course, General Somervell studied at the Army Engineers 
School, the Command and General Staff School, and the Army 
War College, where he completed his military education. For 
outstanding services he has been awarded the Distinguished 
Service Cross and the Distinguished Service Medal. In May 





| O. 


de the 
itiona| 
aster) 
rd, he 
v York 
ator of 


rought 
Ss, and 
giving 
-killer. 
+ York 
and at 
Aside 
her in- 
f rela- 
rather 
he as- 
, time. 
‘ing all 
and of 


igainst 
public 
ner or 
ns had 
or ab- 
vaiting 
tinued 
y with 
sr four 
leering 
ch job 
) issnes 


official 
In the 
onel to 
itenant 
Thus, 
les, he 
luction 
l. His 
's, this 
uarter- 
pments 


yerman 
1erica’s 
od with 
getting 
fails to 
- has it 
rly as- 
iperior 
he fact 

That 
nd and 


incisive 
| mind 
ne and 
vith all 


drives 
, drives 
1d this 
erested 
ll work 
—in its 
a rac- 
s home 


igineers 
» Army 
a. For 
guished 
n May 





OL. 13 N o. I 


442 he received an honorary doctorate in military science from 
vennsylvania Military Academy. 

Engineers are proud of General Somervell because he represents 
hat to them are the finest attributes of the profession. His 
riends will tell you that they always knew he would reach the top, 
hat “he has what it takes."”” And they are sure that he will run 
rue to form in this war emergency, shedding continued glory 
n the profession that he has already so highly ornamented. It 
. this confidence, born of past performance, that has singled 
ut General Somervell for the further distinction of Honorary 
Membership 


SHERMAN MELVILLE WOODWARD 


ORDINARILY engineering practice is considered a prerequisite 
for engineering teaching. In the case of Sherman M. Woodward, 
‘he order has been reversed; after an ordinary lifetime of experi- 

nee in teaching, he has devoted almost a decade to important 
practical work. This reversal of the normal order is more than a 
peculiarity—it is a fine tribute to the many-sidedness of this un- 
:sual man. 

His life history and most of his experience have been closely 
interwoven with the great Mississippi Valley. Few men know it 
from intimate experi- 
ence as well as he. 
Inheritance as well as 
association may ac- 
count for this. His 
father, Emerson J. 
Woodward, left the 
shipwright’s trade in 
Massachusetts to 
take up a Minnesota 
homestead in 1854; 
his mother, Amelia 
Scaife, had come from 
Vermont a year 
earlier. The Sioux 
Indian outbreaks of 
the early sixties drove 
them, with the other 
settlers, to the vicin- 
ity of Fort Snelling, 
Minnesota, for pro- 
tection. Emerson 
Woodward served in 
the Union Army 
throughout the Civil 
War. The war seerns 
to have been but an interlude in his plans, for on his réturn he 
married and purchased a farm near Richfield, where the family lived 
for many years. Besides running the farm, he turned to the tools in 
the carpenter chest that he had brought from the East, and erected 
many of the buildings in what was still a pioneer community. 

Here their four children were born, including Sherman M. Wood- 
ward. The date was May 11, 1871, and the place, near Minne- 
apolis. His boyhood followed the pattern that was typically Mid- 
Western for half a century. The curriculum in the country schools 
of the day was limited by the impediments of winter snows, muddy 
roads, and poorly prepared teachers. He supplemented such in- 
struction as was available by thorough self-training in arithmetic 
and elementary algebra. 

At the age of fifteen he was sent to the Manual Training High 
School in St. Louis, which had been founded by his uncle, Calvin 
M. Woodward, and was the original of the modern vocational 
schools. In 1888 he matriculated in the engineering course in 
Washington University, where his uncle was professor of mathe- 
matics and mechanics for many years. Here a vast store of 
knowledge was opened to an inquisitive mind. There is evidence 
of hard work in a thick volume of plates in descriptive geometry 
which he proudly displays, all rendered in ink with meticulous 
care—a task that would stagger a freshman of today. When 
Sherman Woodward graduated in 1893 he received a citation, 

umma cum laude, the only member of his class to earn this honor. 

After a brief period of high school teaching and a year in gradu- 
ate study at Harvard, he was for eight years professor of mechan- 
ics and physics at the University of Arizona. In addition to his 
teaching duties, he devoted much time to studies of irrigation, hy- 
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drology, and similar problems of the Southwest. When the late 
William G. Raymond, M. Am. Soc. C.E., was appointed head of the 
Department of Engineering at the University of Iowa in 1904, he 
exercised the care which was characteristic of him in selecting his 
teaching staff. Mr. Woodward was appointed professor of steam 
engineering. After one year at Iowa, he spent three years as irri- 
gation and drainage engineer on special studies for the Depart- 
ment of Agriculture under the late Charles G. Elliot, M. Am. Soc 
C.E. 

With this preparation he was ready to enter upon a truly great 
career in engineering. In 1908, after establishment of ithe College 
of Applied Science at Iowa, Dean Raymond induced him to return, 
as professor and head of the department of mechanics and hy- 
draulics. He continued to serve in this capacity for 26 years. 

During this time he not only establishe: a reputation as an out- 
standing teacher and an eminent hydraulician, but became a leader 
in the cultural and civic circles of lowa City. He was prominent 
in faculty activities, a Rotarian, President of the Iowa City Savings 
Bank, a member of the City Council, and for many years secre- 
tary of the lowa Engineering Society. One of his favorite winter 
sports was to set out up the Iowa River in the evening on skates, 
often alone, dodging air holes in the dark. 

In the classroom, as elsewhere, he has always been modest and 
unassuming, never resorting to pose to sustain his leadership or to 
create impressiveness. His teaching methods have always recog- 
nized the individual capacities of his students—for the plodder, 
patience in seeking fundamentals; for the average, an illuminating 
presentation rather than a rattling of dry bones; for the brilliant, 
a challenge to the fullest exercise of their capabilities. The good 
will and friendliness which accompanied these efforts inspired a 
respect and confidence which the old graduates have carried with 
them through the years. 

At intervals during his stay at lowa, Mr. Woodward devoted 
considerable time to consulting engagements. From 1913 to 1920, 
he was consulting engineer for the Miami Conservancy District 
at Dayton, Ohio. He was to a considerable degree responsible for 
establishing the fundamental concept of a complicated flood con- 
trol problem. Among his other achievements at this time were 
the extension of the theory of the hydraulic pump and the first 
deliberate large-scale application of this phenomenon to the dis- 
sipation of energy in a high-velocity stream. 

Among other consulting engagements were those for the Pueblo 
(Colo.) Flood Protection project; for the Sanitary District of 
Chicago on the diversion of water from Lake Michigan; for the 
Illinois Central Railroad in connection with litigation arising from 
the construction of the Bonnet Carré Spillway; for the Mississippi 
Valley Committee; and for the Tennessee Valley Authority during 
the inception of Norris and Wheeler dams. It will be noted 
that these activities involved the length and breadth of the great 
Mississippi Valley, from the far West to the very East, from the 
Great Lakes to the Gulf of Mexico. Such was the breadth of his 
interest and similarly the extent of his reputation. 

It was a great strain to pull up his roots in Iowa, to leave his 
many friends, many of whom sincerely counseled him to stay 
But the time came when it seemed to him proper and desirable. 
In 1934 Mr. Woodward resigned his professorship and became 
Chief Water Control Planning Engineer for the Tennessee Valley 
Authority. Here his clear perception and integrity of purpose 
have been invaluable in resolving many of the apparent conflicts 
inherent in the conception and operation of multi-purpose projects. 
In this work his talent for practical hydraulics found wider scope. 
The engineering features of this work have received wide acclaim, 
even from those who did not approve all other aspects of the ex- 
tensive project. This acknowledgment is to the great credit of the 
profession as represented in the TVA, and it is especially to the 
honor of Mr. Woodward. 

After a long connection with the Society, he was recently made 
a Life Member. He is also a member of the American Society of 
Mechanical Engineers, of the Society for the Promotion of Engi- 
neering Education, of the American Association for the Advance- 
ment of Science, of Sigma Xi, Tau Beta Pi, Rotary, the Irving 
Club, and the Knoxville Technical Society. His writings are liked 
by hydraulic engineers for their lucidity. Many bulletins and re- 
ports have come from his pen, mostly dealing with hydraulic engi- 
neering. He is co-author, with C. J. Posey, Assoc. M. Am. Soc. 
C.E., of a recently issued volume, The Hydraulics of Steady Flow in 
Open Channels. 
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The many engineering and scientific achievements, in considera- 
tion of which Mr. Woodward has been elected to Honorary Mem- 
bership in the Society, represent only one side of a many faceted 
nature—genial as well as keen. Never a brass hat, never hurried, 
and with no consuming ambition, among his many friends and as- 
sociates he is known as a gentleman and scholar, a delightful com- 
panion, a sincere friend, with a love for humanity, a deep apprecia- 
tion of the values of life, and a whimsical understanding of its 
trivialities. His even disposition under all circumstances and his 
unfailing courtesy to everyone are two of his outstanding char- 
acteristics. 

His fine sense of humor goes far to make his friendship worth 
while. He is quick to see the lighter side of a situation and «. call 
to mind an appropriate story or anecdote to give it emphasis. In 
this connection, his sense of balance and proportion in human rela- 
tions is one of his most interesting attributes. He always seems 
able to see through sham and pretense, and to appreciate the ab- 
surdities that go with the efforts of people who are pretending to 
be what they are not or who are taking credit for results obtained 
by associates or subordinates. He goes out of his way constantly 
to give credit to his own subordinates for creditable work, the origi- 
nation of which, and the greatest share of credit for which, by all 
means belong to Sherman Woodward. 

His combination of ability and disposition result in a mind that 
is keen and erudite, and he is both able and willing to talk in an 
intelligent and pleasing manner on almost any subject that may 
come before a group. He isa fine companion, always gracious either 
as host or guest. Needless to say, no one could have accomplished 
as much as he has in a lifetime without an abundance of energy; 
of course, his has been a somewhat quiet energy in late years. But 
he still continues many of the activities of earlier years, organizes 
book clubs end dancing classes, teaches groups of the younger men 
after hours, attends City Council and School Board meetings, and 
withal is never too busy for an enlightening discussion with anyone 
who seeks his opinion or can satisfy his insatiable curiosity. His 
home in Knoxville with Mrs. Woodward and their three daughters 
is popular with all his engineering friends. 

Of his present accession to Honorary Membership Mr. Wood- 
ward is fully worthy, both as a man and as an engineer. Some of 
his close associates have given their tribute to him in the December 
1942 issue of The Tennessee Valley Engineer. Of his work there, 

Chief Engineer T. B. Parker, M. Am. Soc. C.E., states that “‘one of 
his greatest contributions to the engineering profession has been 
that made as Chief Water Control Planning Engineer, having 
responsibility for the planning and operation of the unprecedented 
integrated system of reservoirs constituting the TVA System.” In 
the same connection one of his old-time engineering associates in 
Iowa, Prof. B. J. Lambert, M. Am. Soc. C.E., expressed this con- 
viction regarding Mr. Woodward: ‘He was one of the best, if not 
the best teacher I ever knew. He is a well-educated gentleman.” 

It will be clear to anyone who cons these lines that Sherman M. 
Woodward is eminently fitted for this latest tribute—Honorary 
Membership. 





Saving ‘‘Proceedings”’ 


A Society member has a problem on his hands. He writes: 

‘Please let me know how you determine which articles from the 
monthly issues of the PRocEEDINGS are to be reprinted in the 
TRANSACTIONS number at the end of the year, so that I can have 
some basis for deciding whether it is worthwhile for me to carry all 
of the monthly PROCEEDINGS in my wanderings.” 

His query may find response in the minds of many members 
faced with a similar question. Hence the comments of the editors 
on this question may have a general application. 

With the exception of progress reports, all technical papers and 
discussions are now published in Transactions. Before 1930 
there were certain exceptions to this rule, but since that time 
it has been consistently followed. There is a con- 
sistent standard procedure in the publication of 
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A progress report almost never has a closing discussion. The 
sponsoring committee's reaction to the discussion of a progress 
report may be reflected in subsequent progress reports or in the 
final report. The Committee on Publications may (and often 
does) rule that discussion of a progress report shall not be pub. 
lished at all, but shall be transmitted directly to the authors of the 
report for possible use in preparing subsequent reports. 

Purposely PROCEEDINGS has been designed so that members may 
tear them apart and save the papers and reports most interesting 
to them until the collated and indexed TRANSACTIONS volume 
containing these sections is available. Papers not included for any 
reason in the TRANSACTIONS are listed in the front of each yearly 
volume, at the end of the index section. Most of these papers are 
destined for inclusion in the following number. 





A Notable Year for Membership 
Applications 


THE ATTACHED graph showing the cumulative numbers of mem- 
bership applications received in the past five calendar years, start- 
ing in each case on January 1, might be entitled ‘Picture Without 
Words.” It certainly does speak for itself. 

Two features of the diagram are notable. First is the fact that 
there is a tendency toward increasing numbers of applications since 
1938. The year 1940 showed a material improvement over 1939. 
While 1941 did not reach the heights of 1940, yet 1942 again 
showed a considerable superiority over both 1940 and 1941. 

Secondly, it should be noted that the curves have a marked 
similarity in pattern. Generally speaking, the curves appear to 
follow three trends, which however are really only two. One of 
these embraces the latter third of one year and the succeeding early 
third of the following year. In other words, if the curves of two 
successive years were made continuous, these parts would appear 
as almost a straight line. The generally straight section covering 
the middle third of the year is much steeper than the remainder. 
This is a graphic representation of the large influx of graduating 
professional engineers who apply for membership at approximately 
the same time each year. 

Except for the period when applications are made by student 
graduates for the Junior grade of membership, the persistently 
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Number of Applications 


regular growth of interest in 
Society membership seems 
really remarkable. The rates 
at which graduating students 
make application for Junior 
membership in successive 
years also, it is to be noted, 
tend to increase yearly. The 
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readers in PROCEEDINGS, as the tentative judgment pom x | a od continue its appeal to those 
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Civil Engineers’ Contractual Relations with War Department 


By Hat H. Hate, M. Ao. Soc C.E., Assistant ro tHe Secretary, Wasurincron, D.C. 


DovUBTLESS many engineers will be interested and some should 
e concerned about two orders issued by the Office of the Comp- 
roller General of the United States. The first was Order B-18126, 
ated December 18, 1941, the second was Order B-28736, dated 
‘ovember 14, 1942. These orders deal with cost-plus-fixed-fee 
ontracts for professional services. 

When the seriousness of the present emergency became apparent, 
t was realized that the Secretary of War would need to act rapidly 
‘o provide the necessary facilities for our armed forces. On August 
7, 1939, the Congress passed an Act (53 Stat. 1239) authorizing 
the Secretary todoso. This Act said, in part: 

“Whenever deemed by him to be advantageous to the national 
defense, and providing that in the opinion of the Secretary of War 
the existing facilities of the War Department are inadequate, the 
Secretary of War is hereby authorized to employ, by contract or 
otherwise, outside architectural or engineering corporations, firms 
or individuals for the production and delivery of designs, plans, 
drawings, and specifications required for the accomplishment of any 
public works or utilities project of the War Department .... Inno 
case shall the fee paid for any service authorized by this section 
exceed 6 per centum of the estimated cost, as determined by the 
Secretary of War, of the project to which such fee is applicable.” 

Legislation supplementing the original Act was passed on June 
i3, 1940 (54 Stat. 350), and on July 2, 1940 (54 Stat. 712). By 
Section 1 of the Act, the Secretary was authorized to award con- 
struction contracts on a cost-plus-fixed-fee basis with a specified 
limitation on the amount of the fixed fee; Section 2 of the Act, on 
the other hand, did not mention fixed fee, but did place a limitation 
of 6% of the original estimated cost on the actual fee to be paid the 
engineer. 

ORIGINAL EstIMATED Cost BASIS FOR FEE 


Under authority of these Acts, the Secretary proceeded to award 
contracts for professional services on a cost-plus-fixed-fee basis and 
many engineering firms accepted, and completed, contracts under 
these terms. Rulings were subsequently issued that made the 
original estimated cost the final basis for computing the fee, and 
this ruling held, even though in many instances the final costs were 
double and sometimes treble the original estimates. The natural 
result was that the total paid the engineer in fixed-fee plus the re- 
imbursable costs, in some instances, exceeded considerably 6% 
of the original estimated cost of construction. 

The question of payments in excess of the statutory limitation 
was then raised. The Secretary of War took the position that the 
reimbursable costs should not be considered as a part of the engi- 
neer'’s professional fee. The Comptroller General interpreted the 
statutes otherwise and held in Order B-18126, issued December 18, 
1941, that reimbursables (with certain exclusions) should be con- 
sidered as a part of the engineer's fee. In the conclusion of the 
order, the Comptroller General said: 


“Accordingly, I am constrained to hold that, under the limitation 
imposed by section 2 of the Act of August 7, 1939, payments to 
architect-engineers employed under contracts authorized by that 
section may not exceed six percent of the estimated cost of the proj- 
ect, regardless of whether such payments are made as reimburse- 
ment of expenditures or as a fixed fee... .”’ 

Under subsequent interpretations of that ruling, engineering 
firms would have had to forfeit not only their fee, but additional 
moneys out of their own pockets. Such a position was untenable. 


New Orper Issuep 


Section 2 of the Act (53 Stat. 1239) said that the 6% limitation 
applied to the ‘production, and delivery of the designs, plans, and 
specifications required for the accomplishment of any public 
works. ...'’ No mention was made of costs incurred in field super- 
vision of the work, which customarily are not covered by percentage 
or lump-sum fees. The Comptroller General has now issued a new 
order (B-28736, November 14, 1942) which provides that: 
‘. .. where contracts cover both the preparation and delivery of 
designs, plans, etc., and the furnishing of supervisory services, the 
provision in the act of August 7, 1939, limiting fees of architect- 
engineers to 6 percent of the estimated cost of the project involved 
applies (only) to that part of said contracts which covers the ‘pro- 
duction and delivery of the designs, plans, drawings, and specifica- 
ae 

Engineers must follow the procedure outlined in the following 
provision of the latter order (B-28736) to benefit from the second 
ruling: 

‘However, in order that this office, in the audit of vouchers under 
the foregoing and similar contracts, may ascertain whether the 
amounts paid to the contractor (engineer) as reimbursement of ex- 
penses and as fees for the preparation and delivery of designs, 
plans, drawings, and specifications, do not exceed 6 percent of the 
estimated cost of the project involved, there should be forwarded 
here, for attaching to the contract, upon the completion of each 
project, an itemized statement containing a detailed breakdown 
of the total amounts paid under the architect-engineer contract 
showing the nature and amounts of the expenses and fees paid to 
the contractor (engineer) for the work of preparation and delivery 
of designs, plans, drawings and specifications, and showing, also, 
the nature and amounts of expenses and fees paid to the contractor 
(engineer) for the services of technical supervision. Otherwise this 
office will be required to withhold credit on vouchers covering pay- 
ments under said contracts.”’ 

Engineers who now have, or who have had, cost-plus-fixed-fee 
contracts with the War Department should immediately review 
their situations in the light of the Comptroller General’s Orders 
B-18126 and B-28736, in order that their interests may be properly 
protected. 





Frederic R. Harris Wins Construc- 
tion Engineering Prize 


[urs year the Construction Engineering Prize—given annually 
for the best original scientific or educational paper on construction 
published in Crvm ENGINEERING—goes to Frederic R. Harris, 
M. Am. Soc. C.E., for his paper, “Evolution of Tremie-Placed 
Dry Docks,”’ which appeared in the June issue. 

This is the fourth award of the Construction Engineering Prize, 
the first having been made in 1939. The prize was established in 
that year through the generosity of A. P. Greensfelder, M. Am. 
Soc. C.E., and is the only prize specifically limited to material 
appearing in Crvit ENGINEERING. The award is made on rec- 
ommendation of the Executive Committee of the Construction 
Division, followed by approval of the Board of Direction. In 
accordance with the customary procedure, presentation of the prize 
will take place at the Society’s Annual Meeting held in New York 
in January. 

In the first World War, Admiral Harris was chief of the Bureau 
of Yards and Docks; general manager of the Emergency Fleet 
Corporation; and president of the Board of Control, War Con- 
struction. He retired from the Civil Engineering Corps of the 


Navy in 1927, with the rank of rear-admiral. Since then he has 
headed the engineering organization bearing his name, which has 
specialized in river and har- 
bor works, and graving and 
floating docks. His organi- 
zation is directly retained, 
and in association with three 
other engineering firms, on 
the design of various large 
graving docks, Navy Yard 
extensions, and other instal- 
lations for the Navy. It is 
also designing floating docks 
of timber and steel, all of 
which are innovations as re- 
gards type, for the Navy and 
for the British Admiralty. 

Admiral Harris was gradu- 
ated from Stevens Institute 
in 1896, receiving the M.E. 
degree, and in 1921 was 
awarded the honorary degree 
of doctor of engineering. 
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Life Memberships Are Awarded to 162 


On JANUARY 1, 1943, more members of the Society will become 
exempt from dues and join the ranks of Life Members. In accord- 
ance with a constitutional provision, those who are 70 years old 
and have paid dues as Corporate Members for 25 years and those 
who are less than 70 and have paid dues for 35 years are thus ex- 
empt 

In 1938 the Society initiated the policy of recognizing this long 
period of service by the award of certificates of life membership, 
which carry with them the remission of all further payment of dues. 

A number of the Local Sections have adopted the custom of pre- 
senting these certificates with a special ceremony at a Local Section 
meeting. Where no such programs are planned, the certificates are 
mailed direct from Society Headquarters. The accompanying 
table lists a total of 163 members who will attain this distinction 
on January 1. Two other members of the Society—Marius 
Schoonmaker Darrow and Frank Sears Senior—were originally 
listed in this table, but died in recent months. 

Many interesting letters have been received at Society Head- 
quarters from members who have been informed of their life mem- 
bership status. They express their appreciation of the honor in 
such words as the following: 

“I consider this action of the Society a milestone in my engineer- 
ing career and trust I will carry on the membership for some time.” 

‘Although I am a member of a number of professional and tech- 
nical societies ., | have always valued my membership in the 
Am. Soc. C.E. as the greatest honor.” 

“Your letter notifying me that I am to become a Life Member 


at the same time I am reminded that I am approaching the biblica! 
span of ‘three-score years and ten.’ However, I shall expect to 
carry on in the Society’s interest, as I have done in the past.” 
Thirty of this member's 35 years of membership have been spent 
as a member of one Section. 

In this same vein another member writes, ‘‘It was somewhat of a 
surprise to me to learn that I have been a member of the Society for 
35 years. It makes me feel very old. It is very nice not to have 
to pay any more dues.”’ 

And still another says, ‘‘I used to look with a good deal of pride 
and envy upon what we might class as the elder statesmen. When 
I find myself considered for such a niche, I am frank to confess that 
I approach it with mixed feelings.... I have the warmest appre- 
ciation of the Society and its work.” 

Many take this opportunity to say what the Society has meant 
to them. Typical of such letters is the following: “‘Membership 
has meant much to me in the past 35 years. It has been helpful 
in business as well as social life. It has helped me over some rough 
spots and has been the source of many warm friendships. My wish 
is that it [the Society] may grow in streftgth and usefulness. . . .” 

Another, who is also rounding out 35 years of membership, 
writes, ‘‘It has meant much to me to have been a part of the Society 
through years of partial invalidism, and to have the publications 
available for use.” 

Yet another says, ‘I duly appreciate, and have always appreci- 
ated, the honor of being a member of our body of distinguished men, 
and I take occasion now to acknowledge gratefully the benefits that 


has been received with mixed feelings. I appreciate the honor, but 
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Founder's Day Services at V.M.I., Honor Memory 
of Col. Claudius Crozet 


\;r Founper’s Day exercises, held November 11 on the grounds 
Virginia Military Institute, the 103d Anniversary of the estab- 
hment of the Institute at Lexington, Va., was celebrated. The 
remonies honored the memory of Col. Claudius Crozet, first 
president of the Board of Visitors, whose remains were re-interred 
t a prominent site on the grounds 
[he tribute to Colonel Crozet, sponsored by the Virginia Section 
the Society, was delivered by Col. William Couper, V.M.I 
historiographer, who 
has prepared a |bio- 
graphy of Crozet 
The following ex- 
tracts from the ad- 
dress will show the 
vision and courage 
which marked the 
career of this former 
Chief Engineer of the 
State of Virginia. 
“The word ‘war’ 
looms large in 
Crozet’s career It 
was during the 
French Revolution, 
a few months after 
the fall of the Bastille, 
that a little boy was 
born at Villefranche, 
near Lyons, France 
He was christened 
Benoit Crozet. Dur 
ing the Revolution 
the schools of France, 


ONLY KNowWN EXISTING PORTRAIT OF 
CoLONEL CROZET from the university 
down, were destroyed, 
and when young Crozet was in his fifth year, a new educational insti- 
tution was established in Paris as a protest against the tradition of 
devoting effort in places of higher learning almost exclusively to 
literary and abstract studies. It was the great Polytechnic School 
Later Benoit Crozet was graduated from this institution 
He then went to Metz, where the School of Artillery and En 
gineering was located, and after studying there for two years, he 
entered upon his military career just in time to join the Emperor 
Napoleon's Army and take part in the Battle of Wagram, which 
was fought less than a month after his graduation. A short time 
before this, Crozet dropped the ‘Benoit’ and adopted ‘Claudius’ as 


“ 
FA 


his Christian name, perhaps following a custom used by the citizens 
of France after the French Revolution in which they dropped their 
given names and adopted those of well-known Romans. 

“His military career was divided between the engineer and the 
artillery services, but it was as an artilleryman that he was cap- 
tured during the disastrous Russian campaign, and not until 
Napoleon's abdication was he released, only to rejoin the colors 
when the Emperor returned from Elba 

“After the Waterloo campaign, in which Crozet took part, he 
felt that there was no future for a young soldier in France, and so 
he emigrated to the United States He was first engaged at 
the United States Military Academy as a professor. There had 
been one professor of engineering at West Point ahead of Crozet 
He was Colonel Partridge and he had been the titular professor of 
engineering for three years, but he never practiced the profession 
The Academy was at a very low ebb and there was not a single 
graduate in the Class of 1816. And soit was Crozet’s good fortune, 
in the reorganization of the Academy, which took place at that 
time, to start from scratch and to place the study of engineering on 
the high plane which it later enjoyed 

“Circumstances of health induced Crozet to seek a warmer 
climate and after unsuccessfully trying to get a position at the 
University of Virginia, then being born, he became the Chief 
Engineer of Virginia—a title which varied from time to time. It 
was the period of turnpike and canal building, and if you would 
have some idea of his vision, as you ride along Route 60, look at 
the Slate River, just west of Buckingham Courthouse, and see 
what he made navigable. The canal was the only means of con- 
veying bulk commodities to that community, which is illustrative 
of many such communities. The turnpike:. or highways, which 
he developed, although small compared with our modern machine 
made arteries, were located with that rare vision which has caused 
them to remain substantially as laid out, and it was his privilege 
to lay down the Virginia and West Virginia sections of three of our 
few transcontinental highways 

“He visualized the replacement of the canals by the railroads 
and in pressing this innovation, which was having some success in 
England, he ran afoul of powerful influences in the State which 
were Committed to the canal and they promptly legislated him out 
of office, with the result that he left Virginia and soon was following 
similar occupations in Louisiana. Working from that end he 
continued his plan of projecting a railroad connecting the National 
Capital with the Mississippi, and in the course of time he beheld its 
realization. While in Louisiana he again engaged in educational 
work as the president of Jefferson College, later considered as one 
of the proposed sites of Louisiana State University 
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“Once Crozet had left Virginia, some of those in authority began 
to realize what the State had lost and so, five years later, he was 
recalled to resume his position as Chief Engineer of the State. 
Within a few weeks he was appointed a member of a board to con- 
sider the establishment of an educational institution at the Lexing- 
ton Arsenal. The board elected him its presiding officer; he so 
continued for the next eight years; and it was under the guidance 
of the boards over which he presided that the Virginia Military 
Institute was founded on the 11th of November, 103 years ago. 
And so this recent national holiday has always been a holiday at 
V.M.1.—it is its birthday. Colonel Crozet wrote the regulations 
under which the Institute operated and under which, to a con- 
siderable extent, it still operates. .. . 

“We will mention one other example of his vision. It is the 
great artery of travel which enables trains to overcome the Blue 
Ridge Mountain barrier. There was no construction machinery, 
as we know construction machinery, when this pioneer series of 
railroad tunnels was built, and eight years of labor were consumed 
before trains could use them, but so well had the problem been 
solved that today, 93 years after the tunnels were designed, they 
carry traffic pulled by enormous locomotives far beyond the dreams 
of Crozet. But are they so far beyond his dreams? Crozet 
designed the tunnels, he supervised their construction, and they 
are still in use, although within a year a new one will probably 
supplement those now in operation. . . . 

“And so we have him as a man among men, one who had the 
courage of his convictions, who disliked personal publicity, and 
who had the vision to found worthy things which have continued 
to live and be of service to humanity.”’ 


President Black’s Visits 


DoveraILinG his plans in with a very strenuous construction 
season, President Black has found it possible to make some long- 
deferred trips to visit Local Sections during the late fall and early 
winter. During November he attended the annual meeting of the 
Iowa Section in Des Moines on the tenth, and met with the Tri- 
City Section at Rock Island on the eleventh. 

During December he made a visit to Purdue University on the 
eighth and spent the day in East Lansing, Mich., on December 11, 
with Lansing members and students from Michigan State College. 
The following day, December 12, he divided between the Student 
Chapter of the University of Michigan, at Ann Arbor, and the 
members of the Michigan Section, as well as the students of the 
University of Detroit, in Detroit. The Society's Executive Com- 
mittee, over which Mr. Black presides, met in New York on Sun- 
day, December 13. 

Later in December, or early in January, he has held in prospect a 
trip to Local Sections and Student Chapters along the west coast. 
It will depend on circumstances whether or not he can carry out 
those plans. During wartime the usual tours made by the So- 
ciety’s President are of necessity curtailed. For this reason, all 
those that he is able to make are especially appreciated by the 
Local Sections and Student Chapters concerned—not to mention 
the fact that they are also enjoyable for President Black. 








Openings with Aviation Engineers, 
U.S. Army 


Recent developments in the engineering organization for the 
construction of Army air bases are noted in some detail in the 
article in this issue by Brig. Gen. Stuart C. Godfrey (page 7). 
Establishment of these forces is now progressing rapidly. 

Supplementing General Godfrey’s article, it will be of interest to 
members to know that commissions in the Aviation Engineers are 
now being considered by the Chief of Engineers, U.S. Army. Age 
limits are stated to be 35 to 45; and the draft status should be in 
classifications other than 1A, 1B, or 4F. It is expected that 
commissions will be limited to Captain, First Lieutenant, and 
Second Lieutenant. 

Detailed notices of these opportunities have gone to the Society's 
Local Sections. Members who are interested may therefore ad- 
dress inquiries to the secretary of their local group, or to 

Engineer Section, Base Services 
Headquarters, Army Air Forces 
Washington, D.C. 


Vou. 133, Nor 





News of Local Sections 
Scheduled Meetings 


CENTRAL Onto Secrion—Luncheon meeting at the Fort Hayes 
Hotel on January 21, at 12 m. 

CLEVELAND Section—Annual Meeting at the Guildhall Restau- 
rant on January 8, at 6:30 p.m. 

CoLorapo Section—Dinner meeting at the University Club on 
January 11, at 6:30 p.m. 

Dayton Section—Luncheon meeting at the Engineers’ Club on 
January 18, at 12:15 p.m. 

District oF COLUMBIA SEcTION—Dinner meeting at the Wash- 
ington Hotel on January 28, at 6:30 p.m. 

ILLtNors Section—Luncheon meeting at the Chicago Engineers’ 
Club on January 22, at 12:15 p.m. 

Los ANGELES SecTtion—Dinner meetittg at the University Club 
on January 13, at 6:15 p.m. 

METROPOLITAN Section—Technical meeting in the Engineering 
Societies Building on January 13, at 8 p.m.; regular meetings of the 
Junior Branch in the Engineering Societies Building on January 13 
and 27, at 7:30 p.m. 

Mrami Section—Dinner meeting at the Seven Seas Restaurant 
on January 7, at 7 p.m. 

NORTHEASTERN SeEcTION—Dinner meeting at the Engineers’ 
Club on January 25, at 6 p.m. 

NORTHWESTERN SecTION—Dinner meeting at the Minnesota 
Union on January 4, at 6:30 p.m. 

PHILADELPHIA SECTION— Dinner meeting at the Engineers’ Club 
on January 12, at 6:30 p.m.—tmeeting at 7:30 p.m. 

SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:15 p.m. 

Sr. Lours Secrron—Luncheon meeting at the York Hotel on 
January 25, at 12:15 p.m. 

San Francisco Section—Dinner meeting of the Junior Forum 
at the Engineers’ Club on January 28, at 6:30 p.m. 

SEATTLE SecTION—Business meeting at the Engineers’ Club on 
January 25, at 8 p.m. 

Soutn Carotina Section—Annual luncheon meeting at the 
Columbia Hotel, Columbia, on January 8, at 12 m. (Joint session 
with the South Carolina Society of Engineers.) 

Texas Section—Luncheon meeting of the Dallas Branch at the 


Dallas Athletic Club on January 4, at 12:10 p.m.; luncheon meet- 
ing of the Fort Worth Branch at the Blackstone Hotel on January 


11, at 12:15 p.m. 





Recent Activities 


CENTRAL OHIO SECTION 


At a luncheon meeting held on November 19 Albert Prebus, 
assistant professor of electrical engineering at Ohio State Uni- 
versity, was the speaker. Dr. Prebus gave an illustrated lecture 
on the electron microscope—what it is and how it can be used. 
On December 1 there was a joint dinner meeting with the Ohio 
State University Student Chapter. Following the presentation of 
certificates of life membership to H. D. Bruning and Erdis Robin- 
son, Felix Held spoke on the topic, “Sense and Nonsense.” Mr. 
Held, who is secretary of the college of commerce and administra- 
tion at the university, used the subject to emphasize what he con- 
siders three important requirements for success. 


CLEVELAND SECTION 


Problems confronted in operating a municipal transportation 
system in wartime were discussed at the November meeting of the 
Section. The speaker was Walter J. McCarter, commissioner of 
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transportation for the city of Cleveland. To meet the trans- 
portation requirements of industrial areas and the traffic problems 
caused by gasoline rationing, the city has ordered 60 trailer buses. 
The trailers will seat 28 and will take care of 14 more, standing. 
Another plan under discussion to help solve the transportation 
problem is for the use of small trailers of ten-passenger capacity to 
be pulled by privately owned automobiles. 

The speaker of the day at the December meeting was Comdr. 
j. S. Leister, of the U.S. Naval Reserve, whose subject was ‘‘Facts 
Pertaining to the Civil Engineering Corps of the Navy.”’ Com- 
mander Leister pointed out that little is known of the vast shore 
establishments that are necessary to keep a great fleet on the high 
seas. He then described the role of the construction battalions of 
the Navy in the building of these shore establishments, emphasiz- 
ing the need for more engineers for officers for this construction 
corps, popularly known as the Seabees. 


CoLoRaADO SECTION 


A symposium on the Rocky Mountain Arsenal was the feature of 
the November meeting of the Colorado Section. The first speaker 
was R. F. Graef, project engineer for Whitman, Requardt and 
Smith, engineer-architects on the project, who discussed the 
problems arising during construction of the arsenal. Next Col. 
Charles E. Loucks, commanding officer of the Chemical Warfare 
Service, explained the different features of chemical warfare and the 
role of the arsenal in military production. A talk by Lt. Col. 
Harry R. Kadlec, area engineer for the U.S. Corps of Engineers in 
charge of constructing the arsenal, concluded the program. Colonel 
Kadlec outlined the military aspects of construction and discussed 
the difficulties of wartime construction 
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proved in the laboratory befove the actual test flight takes place. 
Professor Eastwood also showed and explained diagrams of a 
method of measuring pressures on different parts of plane models 
being tested by a method devised by his department. The method 
involves a scale beam that reflects a beam of light on an electric 
eye tube, which regulates the amount of current to a coil that 
balances the beam of the scale, thereby measuring the pressure. 


Iowa SECTION 


Members of the Iowa Section met at Des Moines on November 
10 for afternoon and evening sessions. At the business meeting 
held in the afternoon the following officers were elected for the 
coming year: Raymond R. Zack, president; L. C. Crawford, vice- 
president; and L. O. Stewart, secretary-treasurer. The technical 
program at this session consisted of a talk by O. W. Crowley on the 
construction of the Alaskan Highway. Mr. Crowley, who is 
executive secretary of the Associated General Contractors of 
America, with headquarters at Des Moines, served as coordinator 
on that project. The dinner meeting that evening was addressed 
by E. B. Black, President of the Society. During the evening T. R. 
Agg, newly elected Vice-President from Zone III, was introduced 
to the membership, and a certificate of life membership was pre- 
sented to J. E. Van Liew. Ross Coomer, the other recipient of a 
certificate of life membership, was unable to be present. 


Kansas City SECTION 


Aspects of civilian defense were discussed at the “November 
meeting of the Kansas City Section. The first speaker was L. P. 
Cookingham, city manager, who de- 





in general. 


CONNECTICUT SECTION 


The principal speaker at the Novem- 
ber meeting of the Connecticut Section 
was A. L. MacClain, chief test pilot 
of the Pratt and Whitney Division of 
the United Aircraft Corporation. Mr. 
MacClain spoke on flight testing, de- 
scribing the various engineering data 
revealed by the tests, the methods of 
making tests, and in a general way the 
use to which the tests will be put in 
improving air-cooled aircraft engines. 
He also discussed some of the difficul- 
ties involved in night flying and in- 
strument flying. 


by at least 20%. 


District OF COLUMBIA SECTION 


At the annual business meeting of 
the Section, which was held in Novem- 
ber, the following new officers were 
elected: Harold H. Marsh, president; 





Economy Despite High Taxes 


The prevailing high Federal income tax rates 
have at least one economical angle—that of 
lowering the effective cost of Society membership 


This is brought about by the fact that even on 
the lowest taxable incomes each dollar is taxable 
at the rate of 19%—with a progressively higher 
rate in the upper brackets. 

Thus the deduction of Society dues, say twenty 
dollars, has the practical effect of lowering the 
tax to be paid by almost four dollars—the saving 
being propertionately larger on higher incomes. 
Since Society dues are a proper deduction from 
taxable income, and since all of us pay income 
taxes, this is one saving we can all take ad- 
vantage of, thereby easing and encouraging our 
continued financial support of the Society 
through the present period of emergency. 


scribed the local organization in charge 
of civilian defense and commented on 
their praiseworthy achievements. He 
said that 55,000 have registered for the 
defense work, and that 50,000 have 
taken the requisite training for this 
work. A.C. Everham then discussed 
organizations within the city govern- 
ment to facilitate defense work. He 
appealed to the Section for assistance 
in the selection of ‘Incident Officers,”’ 
pointing out that engineers, by reason 
of their training, are best qualified to 
serve in this capacity. 


LOUISIANA SECTION 


At the November meeting of the 
Louisiana Section J. T. L. McNew, 
Director of the Society, discussed the 
aims and objectives of the Society, 
emphasizing particularly its wartime 
role. His comments touched on Stu- 
dent Chapter development, increasing 








Roy W. Crum, vice-president; Benja- 

min E. Jones, secretary; and Frank L. Weaver, treasurer. The 
guests of honor and principal speakers were President-elect Ezra B. 
Whitman and Secretary Seabury. Both discussed the organization 
of bargaining agencies among engineers, Mr. Seabury describing 
the findings of Howard F. Peckworth in this connection. 

There was a turnout of over 500 for the December meeting of the 
Section, which was held jointly with local groups of the American 
Society of Mechanical Engineers and the American Institute of 
Electrical Engineers. A timely talk on ‘Material Conservation 
and Production Problems in the War Effort’ was given by Brig. 
Gen. W. H. Harrison. There were also short talks by representa- 
tives of the participating groups, the speaker for the Society being 
Past-President Hammond. 


FLORIDA SECTION 

On November 3 the Florida Section held a joint dinner meeting 
at Jacksonville with the Engineering Professional Club of Jackson- 
ville. The feature of the occasion was a talk on the development 
of the airplane. This was given by Professor Eastwood, head of 
the engineering mechanics department of the University of Wash- 
ington. Professor Eastwood showed slides of the wind tunnel in use 
at the University of Washington for testing airplanes. Almost all 
the planes in use today, he pointed out, are modifications of the 
ones built a year ago. The need for change and development is 


the membership, the unionization of 
engineers, establishment of adequate fees, and fair compensation for 
employed engineers. Mr. McNew also discussed the Baird-Snyder 
Schedule of Lump Sum Fees to be paid engineers for professional 
services on war public works construction. During the business 
meeting a certificate of life membership was presented to F. Petrie 
Hamilton. Recipients in absentia were John Lindhé and Jacob 
T. Bullen. 

MARYLAND SECTION 


At the meeting held on December 8 Ezra B. Whitman, nominee 
for President of the Society, was present and spoke briefly. During 
the business meeting the following officers were elected for next 
year: Paul L. Holland, president; Edward W. Digges, vice-presi- 
dent; and Paul A. Cohen, secretary-treasurer. A talk on sanitary 
engineering conditions in Latin America comprised the technical 
program. This was given by Abel Wolman, professor of civil and 
sanitary engineering at the Johns Hopkins University. In August 
of this year Dr. Wolman was sent by the State Department to 
South Arierica, where he met representatives of the Latin-American 
countries to discuss sanitation and public health problems related 
to war activities and to post-war planning. He recently returned 
to Baltimore after traveling nearly 30,000 miles by plane. He dis- 
cussed some of his experiences during this trip and commented on 
conditions in Latin America. The theme of his talk was the great 
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need for modern sanitary methods and facilities in a large part of 

South America, including even the metropolitan areas 
METROPOLITAN SECTION 

Contracting Procedure Under Present Government 

Regulations’’ was read at the November meeting of the Metro- 

politan Section rhe paper was prepared by J. Wright Taussig, 


vice-president of the Raymond Concrete Pile Company, who has 
Due to 


A paper on 


reviewed some 400 contracts during the past two years 
Mr. Taussig's illness, the paper was presented by his associate, J. L 
Nalen Che paper described the various forms of contracts cur 
rently in use and pointed out details that must be attended to if 
many annoying and costly contract difficulties are to be avoided 


MouHAWK-HUDSON SECTION 

On October 28 Bernard Gray, chief engineer of the Asphalt In 
stitute, addressed a meeting of the Mohawk-Hudson Section on the 
subject of developments in the design of airports. Mr. Gray em- 
phasized the stability of the paved surfaces used for landing strips 
Of special interest was the speaker's discussion of the use of local 
materials to bring about the required stability in subgrade and 
surface to support the increased traffic of military airports. The 
talk was illustrated. Guests of the Section for the occasion in 
cluded members of the Rensselaer Polytechnic Institute Chapter 
and a class in highway and airport design now in progress at the 
Institute 

Mtp-SouTH SECTION 

rhe annual meeting of the Mid-South Section, which was held in 
Little Rock, Ark., on November 14, took the form of an all-day 
session. Speakers at the morning meeting were J. M. Page, senior 
highway engineer for the Public Roads Administration, whose sub 
ject was ‘‘Military Roads and Roads for National Defense,’’ and 
R. E. Wardeu, engineer of public improvements for the Missouri 
Pacific Railroad, who discussed the railroad’s part in the war 
effort. Following general discussion of these two papers, the group 
adjourned for luncheon with the Little Rock Engineers’ Club. In 
the afternoon L. L. Hidinger, president of the Morgan Engineering 
Company, displayed a film and spoke on the subject, ‘The Tennes 
ee Valley Authority from Peacetime Activities to Wartime Pro 
duction.”’ Earl Grochau, construction engineer for the Memphis 
Construction Company, then discussed construction costs. Elec 
for the coming year concluded the program. These 
Johnson, Jr., vice-president ; 


tion of ofhecers 
ire John M. Page, 
ind Alfred E. Johnson, secretary-treasurer 


pre sident; Lee H 


PEXAS SECTION 
Because of the war the fall meeting of the Texas Section was 
Members met in Houston Thurs 
rhe technical 


treamlined to a certain extent 
day night, November 5, for the first of the sessions 
program that evening consisted of a lecture and film on the failure 
of the Tacoma Narrows Bridge, the lecturer being A. A. Jakkula, 
professor of structural engineering at the Agricultural and Mechani 
cal College of Texas. The rest of the evening was devoted to dan 

ing and social get-togethers. The usual breakfast for students was 
held Friday morning instead of Saturday, as in the past. The 


John H 


student representation was very good, totaling 53 


Bringhurst, chief engineer of the American Republics Corporation, 





rHe Socrety GATHER FOR THEIR 

FALL MEETING 

Left to Right: L. R. Ferguson, S. W. Oberg, W. S. Bellows, Gus 
Bracher, H F. Anthony, and E. N. Noyes 


TEXAS MEMBERS OF 





A Banguet CONCLUDED THE FALL MEETING OF THE 
TEXAS SECTION 


Reading Left to Right: S. Y. Wong, H. R. Safford, 
and E. C. Woodward 
oo 

was the toastmaster. The Friday morning technical session was 
called to order by E. C. Woodward, president of the Texas Section 
After an exchange of amenities by H. G. Dibbrell, assistant city 
attorney, and J. T. L. McNew, Society Director, a paper on the 
Harris County Drainage District was presented. This was given 
by Col. H. R. Norman, of the U.S. Engineer Office at Galveston 
rhe next speaker was J. M. Nagle, consulting engineer for the 
Harris County Drainage District, who described the machinery 
used in the construction of Barker Dam—one of the projects for 
the control of floods in the Houston area. In the absence of the 
third scheduled speaker-——-R. J. Cummins, Houston consultant, who 
was detained by illness—R. R. Lewis, attorney for the Harris 
County Drainage District, spoke briefly. A paper on the wartime 
use of wood in structural work, presented by Prof. Howard Han- 
sen, concluded the session. 

At the noon luncheon the principal speaker was S. Y. Wong, a 
Chinese engineer, who is in the United States making a special 
study of oil pipelines and related equipment. Mr. Wong discussed 
wartime conditions in China from an engineer's point of view. An 
illustrated lecture on camouflage—by Prof. Sophus Thompson, 
who has been engaged in engineer training work at Fort Belvoir 
concluded the technical session. The rest of the afternoon was de- 
voted to a business meeting, during which officers for 1943 were 
elected. These are John H. Bringhurst, president; and James P 
Exum and O. V. Adams, vice-presidents. An excellent floor show 
and magician’s performance added to the enjoyment of the banquet 
that evening 

PHILADELPHIA SECTION 


A symposium on ‘‘Cooperation of Water Supplies for Defense” 
was presented at the November meeting of the Section. The first 
speaker was H. Lloyd Nelson, Eastern sales manager of the U.S 
Pipe and Foundry Company, who discussed the general problems 
involved in the interconnection and cooperation of water supplies, 
and how the problem is affected by priorities. Then Howard T 
Critchlow, engineer in charge of the New Jersey State Water 
Policy Commission, spoke on what New Jersey is doing as regards 
the interconnection and cooperation of supplies. Mr. Critchlow 
showed large maps illustrating the system that has been organized 
in the state Next Howard E. Moses, chief engineer for the 
Pennsylvania State Department of Health, showed on a chart the 
Pennsylvania systems that have been interconnected. He also 
indicated the points where it would be possible to make other inter- 
connections. A talk by Harry Freeburn, chief engineer of the 
Philadelphia Suburban Water Company, concluded the program 
Mr. Freeburn, who was acting chairman of the evening, discussed 
the arrangements that have been made in the Philadelphia metro 
politan area. Following a general discussion, two films were shown 
through the courtesy of the U.S. Pipe and Foundry Company 


NortH CAROLINA SECTION 


The fall meeting of the Section took place in Durham on Novem- 
ber 3. The afternoon session began with the presentation of a 
paper on “State Coordinate System of Maps.”’ This was given 
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y T. S. Johnson, professor of sani- 
ry engineering at North Carolina 
state College, who dealt largely with 
he historical aspects of the subject. 
Next Professor Louise Hall, of Duke | 
niversitv. discussed the timely subject 
of how Duke is training women stu- 
dents in drawing and cartography to 
take their place in engineering for the 
duration. The university began admit- 
‘ing women to the school last winter, | 
when it became evident that there 
would be a great need for more engi- 
neering help. Glenn Martin was the 
first to apply to Duke for women em- 
ployees, and now thirty government 
bureaus need their help for mapping 
work. The final paper of the session | 
was presented by W. M. Piatt, consult- 
ing engineer of Durham, whose subject 
was “Code of Professional Ethics as 
Developed by Engineering Council for 


was then turned over to the North 
Carolina State and Duke Student Chap- 
ters, with Richard J. Lynch, of the 
Duke Chapter, presiding. The evening a 





Many younger Society members in the armed 
services are now entitled to special considera- 
tions in the matter of dues. For those who may 
have missed the previous announcement, a 
repetition of the action of the Board of Diree- 
tion at its October meeting is given as follows: 


“Cancellation of 1945 dues is hereby ex- 
tended automatically to all those members 
of the Society in the armed services of the 
United States who are Selectees; and, upon 
request for such cancellation, to those com- | 
missioned officers receiving base pay of | 
$2,400 or less. Those who receive this 
exemption will continue to be listed as 
members of the Society and have prior un- 
paid dues canceled; 
| Corporate Members shall retain their vot- 
Professional Conduct.’ The meeting | ing rights. However, no publications 

except Civit ENGINEERING are to be for- 
warded to those thus exempted.” 


Ray W. Evans, secretary of the Chatta- 


Members Under Arms Profit by nooga Industrial Y.M.C.A.,_ while 
Special Society Privileges 


Charles Parsons, of the Chattanooga 
Vocational High School, discussed the 
work of his organization in training men 
and women for war jobs. Charles E. 
| Nichols then described the problems of 
| present-day living in Washington, and 
a discussion on the work of engineers in 
the Navy concluded the program. The 
latter talk was given by Lt. A. B. Pitt- 
man, Jr., of the Office of Naval Officer 
Procurement of Nashville. The meet- 
ing closed with a brief talk by presiding 
officer Charles W. Okey, who congratu- 
lated the Chattanooga Sub-Section on 
its part in making the affair a success, 


TOLEDO SECTION 


An appeal for applicants for the Civil 
Engineering Corps of the U.S. Navy 
was made by Comdr. J. S. Leister at the 
annual banquet of the Section, which 
took place on December 2. Commander 
Leister explained the requirements and 
qualifications necessary for enlistment, 
and said that only 15% of the number 


and those who are 








meeting convened with the North 

Carolina sections of the American Water Works Association and 
the American Sewage Works Association. A talk by H. E. Jordan, 
secretary of the American Water Works Association, comprised 
the technical program. The evening ended with a dance. 


SACRAMENTO SECTION 


Speakers at the November luncheon meetings of the Section were 
Eric Marx, of the American Molding Company, who discussed 
plastic molding; Maj. Ernie Smith, traffic manager for T.W.A. 
Airlines, whose subject was ‘‘Trans-Pacific Aviation, Past and 
Future’; and Roy McClure, manager of the B. F. Goodrich Com- 
pany, who presented a program on the subject of synthetic rubber 
production. On the latter occasion a sound reel, entitled ‘‘Keep 
‘Em Rolling,"’ gave a résumé of the history of automotive transport 
and of the advances in automotive engineering and tire design. 
There was also an actual demonstration of producing ‘‘Amerpol”’ 
from its ingredients of petroleum, liquid soap, gas, air, and water, 
followed by a discussion of the process and the possibility of pro- 
duction on a commercial basis. 


TACOMA SECTION 


On November 17 members of the Tacoma Section met in Olympia 
for dinner and a technical session. The speakers of the evening 
were C. H. Williams and C. M. Kirsap. Mr. Williams, who is city 
engineer and water superintendent of Olympia, discussed the many 
and varied problems encountered in the maintenance and moderni- 
zation of the Olympia water system, while Mr. Kirsap spoke on his 
experiences in connection with making Olympia the best dimmed- 
out city in the Puget Sound area. The question of the effect of 
gasoline rationing on the monthly meetings was generally dis- 
cussed, though no conclusions were reached. 


TENNESSEE VALLEY SECTION 
rhe annual meeting of the Tennesee Valley Section took place in 


Chattanooga on November 7. Numerous business matters were 
discussed at the morning session, and the annual election of officers 
was held. The new officers are Felix Truss, president; H. F. Finck, 
vice-president for the Asheville Sub-Section; Arthur W. Crouch, 
vice-president for the Chattanooga Sub-Section; and George P. 
Palo, vice-president for the Knoxville Sub-Section. Following the 
election, Howard F. Peckworth was introduced and spoke on the 
Society's work in the investigation of employment conditions. At 
the noon luncheon E. M. Hastings, newly elected Vice-President 
of the Society, spoke on the subject of international problems, em- 
phasizing the importance of character in planning the post-war 
world. The afternoon session consisted of five short talks on the 
problems of manpower in the war. First N. W. Dougherty, dean of 
engineering at the University of Tennessee, discussed the effect of 
the war on the universities. The industrial training that has been 
carried out in Chattanooga during the past year was described by 


of men needed in this service had been 
enlisted. The annual election of officers, held at this time, resulted 
in the selection of the following: Russell W. Abbott, president; 
William Sanzenbacher, vice-president; and Robert Brown, secre- 
tary-treasurer. L. M. Friedrich will continue as vice-president. 


Tri-City SECTION 


On November 11 President Black and Vice-President C. B. Bur- 
dick were guests of the Section for its annual meeting. After 
several vocal selections by the Augustana Men's Quartet, there was 
a brief business meeting, during which new officers were elected. 
These are F. L. Flynt, president; W. L. Porter, vice-president; 
and E. J. Snow, secretary-treasurer. The visiting officers then dis- 
cussed the Society’s war effort. Mr. Burdick spoke particularly of 
the handicaps suffered at Society Headquarters by members of the 
staff entering the armed forces. President B'.ck then discussed the 
role of the Society in war and post-war planning, emphasizing the 
fact that construction will soon be over and that production will 
then get into full swing. 


WeEsT VIRGINIA SECTION 


Speakers at the November dinner meeting of the West Virginia 
Section were Col. W. B. Higgins, district engineer for the U.S. 
Engineer Office at Huntington, W. Va., and R. E. McCurdy, resi- 
dent engineer for E. B. Badger and Sons Company, of Boston, 
Mass. Colonel Higgins discussed the activities of the Corps of 
Engineers in the current war production program, while Mr. 
McCurdy’s subject was “Functions and Problems of the Architect- 
Engineer in Wartime Construction.’’ During the evening a certi- 
ficate of life membership was presented to George H. Hill. 





Appointments of Soctely Representatives 


Ropert V. LABARRE and Lazarus Wuitre, Members Am. Soc. 
C.E., have been appointed Society representatives on the Sec- 
tional Committee of the American Standards Association on 
Building Code Requirements for Excavation and Foundations, 
to fill the vacancies caused by the death of H. J. DeutscuBein 
and the resignation of Co_. CARLTON S. Proctor. 

JoNnaTHAN E. TEAL, M. Am. Soc. C.E., has been appointed to the 
Executive Committee of the Engineering Economics Division 
for the term ending in 1947. He will take the place of incoming 
Vice-President E. M. HastinGs, who is to retire from the Execu- 
tive Committee of the Division in accordance with the custom 
of relieving incoming members of the Board from all committee 
appointments. 

RALPH WHITMAN, M. Am. Soc. C.E., has been appointed to the 
Executive Committee of the Waterways Division for the term 
ending in 1944. He will take the place of incoming Director 
R. E. BAKENHUS. 

















ITEMS OF INTEREST 


About Engineers and Engineering 





Civit ENGINEERING for 
February 


AS INCREASED attention has been di- 
rected towards the rise of timber as a dur- 
able structural material, fabricators of 
wooden trusses and laminated glued arches 
and beams have been hard pressed to keep 
up with the demand. Because of the in- 
tensive study that has been given to glues 
and improved fabricating shop processes, 
many man-hours have been saved in pre- 
paring timber for structural use. The 
methods developed by his firm will be 
described by Verne Ketchum, of the Tim- 
ber Engineering Company, in the Febru- 
ary issue. Of special interest is his analy- 
sis of the relative efficiency of various 
types of joints used in glued laminated 
fabrication. 

Heavy traflic of Army equipment, es- 
pecially track-laying vehicles, destroys a 
low-grade highway surface in short order. 
Thus in the construction of cantonments 
special attention must be given to the 
preparation, with available materials, of a 
low-cost surface that will require a mini- 
mum of maintenance. ‘Soldiers have so 
much to do that they can’t keep patching 
up the roads” is commonly heard. The 
construction of countless miles of these 
military roads in connection with canton- 
ment projects in the West has provided 
Don Hull McCreery with the material he 
has used in his article in the forthcoming 
issue. 

Even as the ground forces of our motor- 
ized army face the problem of roadway 
surfaces, so the air forces face a somewhat 
similar problem in securing a sufficient 
number of conveniently located landing 
fields. In many localities where it has 
been possible to use one landing runway, 
“flight strips’’ have been quickly con- 
structed—generally near a highway which 
can make the strip readily accessible. A 
Flight Strips Division of the Public Roads 
Administration has been created to super- 
vise this work, with Fred E. Schnepfe as 
director. His forthcoming article discusses 
the salient features of several types of con- 
struction being used for these ‘‘flight 
strips.”’ 





Revised Arbitration Rules 
Are Issued 


ENGINEERS are among the leading ex- 
ponents of arbitration as a means of 
settling disputes. They have sponsored 
such procedure and often have served on 
arbitration panels. Very frequently in 
such cases it is necessary to refer to the 
rules of the American Arbitration Associa- 
tion. 

It is therefore of interest that the Asso- 
ciation has just issued a revised edition of 
its Voluntary Labor Arbitration Rules of 


Procedure, to meet war regulations and 
conditions. The Rules are accompanied 
by a Manual for using them, covering 
such important subjects as: Panels of 
Arbitrators; Summary of Procedure with 
Respect to Parties, Arbitrators and the 
Association; Institution of Proceedings; 
Appointment of Arbitrators; Hearings 
and Awards. A special section on the 
arbitration of wage disputes is included, 
which contains procedure for referring 
wage decisions to the National War Labor 
Board for review, and directions for expe- 
diting proceedings under its Rules, in rela- 
tion to policies set forth by the War Labor 
Board. 

A complete index enables those using 
the Rules and the Manual to find immedi- 
ately the pertinent regulation or instruc- 
tion needed in a proceeding. The Rules 
have been formulated by the joint effort 
of management and labor, and reflect the 
experience of the Association in more than 
a thousand labor arbitrations. 

The’ Rules and Manual are available on 
request to the American Arbitration Asso- 
ciation, 9 Rockefeller Plaza, New York, 
N.Y. 





N. G. Neare’s Column 
Conducted by 
R. Rosinson Rowe, M. Am. Soc. C_E. 


“NoTHInc like having a Guest Profes- 
soress now and then so that I can enjoy a 
little kibitzing. Ann, the Far Hop Bridge 
is all yours.” 

““My pleasure, Noah, for I'm a match- 
maker at heart. Altho one of General 
Tu’s daughters eloped, the others are still 
waiting for smart husbands. So who can 
tell the maximum possible intensities of 
tension and shear in the 6 by 6-ft granite 
girders when the 18-ton Waltzing Matilda 
is standing on the bridge.” 

“It’s a nice problem,”’ said Cal Klater, 
“involving a maximum with two vari- 
ables. After two nights of 


“No Tu sisters for you, Cal, in spite of 
the brilliant mathematics,’ was Profes- 
sor Othernut’s verdict. 

“Cal is right on the tension,” said an- 
other, “but the shear intensity should be 
multiplied by Timoshenko’s coefficient of 
1.126, making it 41.8 Ib. per sq in. But 
I'm married aad don’t want the prize.” 

“Sour grapes,” exclaimed Ann. ‘You've 
all overlooked two things. Matilda 
was to be standing, not waltzing, and 
she can stand on her hind grousers, 
as in this lower sketch. So the problem 
is simple, giving 231.25 Ib per sq in. for 
the maximum tension. 

“‘Maximum herizontal or vertical shear 
was not asked for. Diagonal! shear will be 
a maximum at top and bottom of girder 
under the load, amounting to half the 
tension, or 115.625 lb per sq in. So we'll 
hold the prizes for some other contest. 
I'll bet I had you fooled too, Noah!” 

‘‘Maybe, but I’m professionally evasive. 
Anyway, I admire the way you left the ex- 
perts spellbound. I'll try to regain their 
confidence with a new and easy problem, 
sent me by Count de Myles. 

“Looking over the rubber on his Pre- 
war Six sedan, he estimated that the right 
rear tire would run 11,000 miles; the left 
rear, 10,000; the right front, 9,000; and 
the left front, 8,000. Estimating the 
spare was complicated, as he had read that 
wear on the four wheels varied as 38:29:19: 
14, respectively, but he rated it for 
6,993 miles if used on the left front. 

“On how many miles can Count de 
Myles count before his sedan must be 
retired (one way or another)?” 

[As acknowledged in November, Guest 
Professoress Ann Othernut is J. Charles 
Rathbun. Expert mathematicians Cal Klater 
were Richard Jenny, Claude W. West, 
John C. Prior, and O’Kay (Otto H. S. 
Koch).]| 

For an interesting example of an historic 
Stone girder bridge, see Professor Rath- 
bun's story elsewhere in this section. 








calculus, I placed Matilda's 
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Maximum tension at the 
bottom of the girder would 
be 221.085 Ib per sq in. 
“Maximum shear is rela- 
tively simple. Obviously 
Matilda's back must be at 
the abutment, making the 
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37.095 Ib per sq in., or 50% 
greater than mean shear for je 1800 — es 


the section; and will occur at 
Point A in this sketch.” 
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Army and Navy “E” Awards 
to Contractors 


FoR OUTSTANDING performance of con- 
tracts, awards of the Army and Navy “E” 
have been made to general contractors on 
ten important Army, Navy, and indus- 
trial construction projects. 

Following is the list, as released by the 
Public Relations Press Section, Washing- 
ton, D.C., of the contractors whose work 
has been signally recognized: Contrac- 
tors, Pacific Air Bases, Pearl Harbor, T.H. 
(for list of individual contractors see 
December issue, page 710); Brann and 
Stuart, Mechanicsburg, Pa.; Doyle and 
Russell, Norfolk, Va.; Maxon Construc- 
tion Company, Inc., Burns City, Ind.; 
Macco Construction Company, San Diego, 
Calif.; P. T. Cox Construction Co., and 
Spearin, Preston and Burrows, Inc., New- 
port, R.I.; Wigton-Abbott Corporation 
and Mahony-Troast Construction Com- 
pany, Inc., Bayonne, N.J.; Virginia En- 
gineering Co., Inc., Norfolk, Va.; Dunn 
Construction Co., and Polk Smartt Pav- 
ing Co., Millington, Tenn.; and Barrett 
and Hilp, Mare Island, Calif. 

Awards have not thus far been made to 
architects and engineers for their pro- 
fessional services. The reason is that 
the Army and Navy “E” is designed 
primarily as a production award. 





A.S.A. Announces Inter- 
American Program 


IN THE PROGRAM of cooperation with 
South American countries, recently an- 
nounced, the American Standards Asso- 
ciation is seeking to promote similar 
standards for engineering and industry 
throughout the Western Hemisphere. 

Full-fledged national standardizing 
bodies are now in operation in three South 
American countries. The one in Argen- 
tina (Instituto Argentino de Raciona- 
lizacion de Materiales) has been operating 
a number of years and publishes a monthly 
magazine. The one in Brazil (Asso- 
ciagao Brasileira de Normas Técnicas) has 
recently issued a volume of standards. 
The one in Uruguay (Instituto Uruguayo 
de Normas Técnicas) was formed a short 
time ago. In other Latin American 
countries there are government depart- 
ments and engineering societies doing 
similar work. Furthermore, there is a 
South American committee (Comité Sud- 
americano de Normas) to further stand- 
ardization work in the ten South Ameri- 
can republics. 

In the program, the A.S.A. will ex- 
change technical data in the development 
and use of standards with the other 
American republics, give them informa- 
tion on the standardization work being 
done in the United States, as well as pro- 
vide them with Spanish and Portuguese 
translations of standards which would be 
especially valuable in developing their 
industry. 

A prime object of the program is to 
provide so thorough an interchange of 
technical data and information that, as a 
result, all the countries of the Western 


Hemisphere will have standards as much 
alike as possible. 

Latin American countries have already 
shown a great deal of interest in the stand- 
ards of North America, and this has 
been strengthened by recent international 
developments. The A.S.A., with a large 
membership of professional societies, in- 
cluding the American Society of Civil 
Engineers, recognizes this trend. It will 
cooperate wherever possible in furnishing 
the standards that have been established, 
from its headquarters at 29 West 39th 
Street, New York, N.Y. 





Lincoln Foundation Awards 
For Engineering Students 


Tue James F. Lincoln Arc Welding 
Foundation, of Cleveland, Ohio, has an- 
nounced its first award program in the 
field of undergraduate engineering study. 
By the provisions of this program, $6,750 
will be given annually in the form of 
awards and scholarships. Of this amount, 
$5,000 is offered in student awards and 
$1,750 in scholarships for the institutions 
in which the prize-winning students are 
registered. 

Resident engineering undergraduates in 
any school, college. or university in the 
United States, which gives a course in any 
branch of engineering or architecture lead- 
ing to a degree, are eligible to submit a 
paper in the award program. Cadets reg- 
istered in the U.S. Military Academy, the 
U.S. Naval Academy, and the Coast Guard 
Academy are also eligible. 

The awards will be made for papers de- 
scribing the conversion from other meth- 
ods to arc-welded construction of parts of 
machines, complete machines, trusses, 
girders, or structural parts. Subjects 
range from the student’s observations from 
school shop work, or from magazines, 
books, printed matter, or other material 
to original ideas that could be put into 
practice by arc welding. The Foundation 
encourages the preparation of the type of 
paper that will not interfere seriously with 
the student’s regular college activities. 

Further details of the program may be 
obtained by writing The James F. Lincoln 
Arc Welding Foundation, P. O. Box 5728, 
Cleveland, Ohio. 





War Manpower Recommen- 
dations of Consultative 
Committee on Engineering 


TuHaTt THE War Manpower Commission 
undertake immediately, with the coopera- 
tion of the War Production Board, a 
factual survey of shortages of professional 
engineering manpower in war industries 
has been recommended by the Consulta- 
tive Committee on Engineering for the 
Professional and Technical Division of the 
War Manpower Commission. 

Formed at the request of Dr. E. C. 
Elliott, of the War Manpower Commis- 
sion, this committee has brought together 
representatives of each of the professional 
societies. This their latest action has 
taken full cognizance of the last reorgani- 
zation of the War Manpower Commission 
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At the same time the committee made 
the following recommendation: 

“Recognizing the necessity for a con- 
tinuing flow of professionally trained men 
for war industries, especially for urgent 
developmental work in improving the 
quality and production of actual weapons 
and materials of warfare, this Consulta- 
tive Committee on Engineering for the 
Professional and Technical Division of the 
War Manpower Commission, respectfully 
recommends that the Chairman of the 
War Manpower Commission immediately 
take the necessary steps in order to pro- 
vide temporary deferment from military 
service for those undergraduates in recog- 
nized engineering schools who are subject 
to Selective Service. Such deferment is 
necessary pending a more thorough study 
of the requirements of engineering man- 
power both by war industries and the 
Armed Forces. 

“This recommendation confirms and 
re-emphasizes the resolutions made by 
the recent annual meetings of the Ameri- 
can Society of Mechanical Engineers, the 
American Institute of Chemical En- 
gineers, the Society for the Promotion of 
Engineering Education, and others, look- 
ing to the deferment of those young men 
who are already in engineering training 
and are maintaining satisfactory aca- 
demic records. This is not a recom- 
mendation for class deferment, but is a 
recognition of a temporary but critical 
phase of the manpower situation, which 
requires prompt and decisive action to 
prevent serious crippling of the war pro- 
gram.” 





National Emergency Specifi- 
cations for Buildings—Steel 
and Concrete 


ATTENTION of members is directed to- 
ward two recent developments for the 
purpose of wartime economy in structural 
design and building. These new pro- 
visions are here presented in abstract with 
the consent of responsible engineers of the 
War Production Board, Specifications 
Branch. 


STRUCTURAL STEEL 


On September 10, 1942, National 
Emergency Specifications for the Design, 
Fabrication, and Erection of Structural 
Steel for Buildings were established by the 
War Production Board. In WPB Direc- 
tive No. 8, signed by Donald M. Nelson, 
chairman, it is ordered that these specifi- 
cations apply to and govern the use of 
structural steel for all buildings which are 
constructed, financed, or approved by 
governmental agencies on contracts placed 
after November 9, 1942. The manual was 
developed under the direction of the 
Specifications Branch of the Conservation 
Division. 

The purpose of the directive is to con- 
serve the supply of structural steel by 
requiring the use of higher design unit 
stresses than are normally used in the 
design of structural steel for buildings. 
By using in design the higher unit stresses 
stipulated in these specifications, some- 
what lighter sections of beams and other 





ee 








64 Civit ENGINEERING for January 1943 


members entering into the construction of 
buildings will be permitted, but not to an 
extent that in any way endangers the 
safety of the building. 

The allowable stress for beams in flexure 
has been increased from previous allow- 
ances ranging from 16,000 to 20,000 Ib per 
sq in. to a mandatory 24,000 Ib per sq in 
Other savings of steel are effected through 
the use of continuity in design and welded 
fabrication 

It is estimated that the use of these 
specifications will result in a saving of 
approximately 10% of the weight of struc- 
tural steel entering into building con- 
struction. The actual tonnage of steel 
saved, of course, depends on the amount 
of future construction. Some quantita- 
tive measure of the saving is indicated by 
the statistics for 1941, which show that 
approximately 2 million tons of structural 
steel were used in the construction of 
buildings in that year. 


REINFORCED CONCRETE 


On October 5, 1942, National Emer- 
gency Specifications for the Design of 
Reinforced Concrete Buildings were estab- 
lished by the War Production Board. In 
WPB Directive No. 9, signed by Chairman 
Donald M. Nelson, it is ordered that these 
specifications apply to and govern the use 
of reinforcing steel for all buildings which 
are constructed, financed, or approved by 
governmental agencies on contracts placed 
after January |, 1943. This manual also 
was developed under the direction of the 
Specifications Branch of the Conservation 
Division. 

The general purpose of this directive is 
the same as that of the previous one for 
structural steel; that is, it is aimed at 
conserving the supply of reinforcing steel 
by requiring the use of larger structural 
members and higher unit tensile stresses 
in reinforcing steel than normally are used 
in the design of reinforced concrete build- 
ings. These specifications also are ex- 
pected to considerably reduce the amount 
of reinforcing steel used in concrete build- 
ings, but not in any such way as to create 
a hazard. 

The allowable compressive unit stresses 
in concrete have been reduced, thus re- 
quiring larger structural members, with 
corresponding reductions in the amount of 
reinforcing steel needed. Further econ- 
omy in the use of reinforcing steel is ob- 
tained by increasing the allowable unit 
tensile stress from 18,000 to 20,000 Ib per 
sq in. for structural grade bars, and from 
20,000 to 24,000 Ib per sq in. for inter- 
mediate and hard-grade bars. 

It is estimated that the use of these 
specifications will result in a saving of 
about 25% of the amount of reinforcing 
steel entering into building construction. 
The annual savings, it is estimated, may 
run between 150,000 and 250,000 net tons. 


GENERAL 


Broadly speaking, these manuals follow 
the policy stated in the “Joint Directive 
on War-Time Construction" made by WPB 
and the War and Navy Departments on 
May 20, 1942, and the “List of Pro- 
hibited Items for Construction Work” 


issued by the Army and Navy Munitions 
Board on April | and revised on June 29, 
1942. The specifications are binding 
upon WPB, the Army, Navy, Maritime 
Commission, Reconstruction Finance 
Corporation, National Housing Agency, 
and all other Government departments 
and agencies in respect to war construc- 
tion and the financing of war construction. 

Agencies undertaking or approving 
war-time construction are directed to 
obtain from the person in charge of the 
design of each building a certificate to the 
effect that he has complied with the 
emergency specifications. In cases where 
Forms PD-200 and PD-200-A must be 
filed with WPB in order to obtain author- 
ization to begin construction, this certifi- 
cate should be filed with the forms. 
Authority to depart from the provisions 
of these directives may upon specific 
request be granted by the Director 
General for Operations of the War Pro- 
duction Board. 

Copies of each of these specifications 
may be obtained free of charge from 
P. H. Colby, War Production Board, 
Room 1310, Railroad Retirement Build- 
ing, Washington, D.C. 





Brief Notes 


Tue American Standards Association has 
announced the publication of its newest 
List of American Standards for 1942. 
Mor: than 550 are listed, of which 71 have 
been approved since the last (February 
1942) issue of the list. There is a sepa- 
rate heading for American War Stand- 
ards—those developed specifically for the 
war effort. Another section is devoted to 
American Safety Standards, also of great 
importance in connection with the conser- 
vation of manpower. The _ standards 
reach into every important engineering 
field and serve as a basis for many munici- 
pal, state, and federal regulations. A 
large part of the work of the A.S.A. is now 
on wartime jobs requested by Army, 
Navy, WPB, OPA, and industry. In fact, 
the A.S.A. is under contract with the fed- 
eral government to carry on an increas- 
ing amount of such work. In each case, 
the standards approved represent general 
agreement by maker, seller, and user 
groups. More than 600 organizations 
are taking part. This List of American 
Standards for 1942 will be sent free on 
request to American Standards Asso- 
ciation, 29 West 39th Street, New York, 
N.Y. 


Ir was a member of the Society—John 
W. Wheeler, colonel, Corps of Engineers, 
U.S. Army—who was credited with mak- 
ing the hit speech of the ceremony which 
officially opened the Alcan highway. Col- 
onel Wheeler's speech has also been quoted 
as a model of brevity. He said, “To the 
gang who built the Alcan highway, thanks 


a million.” 
* * as * 


Oscar SEWARD, JR., now a lieutenant 
colonel in the Corps of Engineers, has 
written from the West to some of his 
Texas friends that he has been in Canada 
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and Alaska and on the Alcan Highway 
“Everything,” he says, “is wonderful 
William H. Seward, when Secretary of 
State under Lincoln, bought Alaska. He 
was my great uncle. When I was in 
Juneau, the capital, I was invited to the 
Governor's Mansion and wined and dined 
I had a wonderful time."’ Before he was 
commissioned Colonel Seward was senior 
resident engineer for the Texas State 
Highway Department at Groesbeck, Tex. 
He is a member of the Society. 
* * * * 

AcceprTep for many years as ‘‘the safety 
man's bible,’’ the ‘‘Handbook of Industrial 
Safety Standards” has been revised by the 
National Conservation Bureau, accident 
prevention division of the Association of 
Casualty and Surety Executives, to pro- 
vide the latest safety developments and 
protective methods against sabotage and 
possible air raids for American war plants. 
The Handbookshas the approval of the 
U.S. Department of Labor and is recom- 
mended by the U.S. Office of Education as 
supplemental reading in the engineering, 
science, and management defense training 
courses. It may be obtained from the 
National Conservation Bureau, 60 John 
Street, New York, N.Y., postpaid, for 55 
cents in gray paper cover, or 75 cents in 
green leatherette cover with gold lettering. 
Quantity prices furnished on request. 

* * * 7 


A “Manvat for Committees of En- 
gineers Who Aid Young Men interested in 
Engineering Education and the Engineer- 
ing Profession” has recently been issued by 
the Engineers’ Council for Professional 
Development, 29 West 39th Street, New 
York, N.Y. It has a separately bound 
appendix addressed to the student as a 
prospective engineer. The manual refers 
to the previously issued booklet, “En- 
gineering as a Career,”’ as a supplement, 
and offers a general procedure for pre- 
senting to high school students the aims 
and essentials of engineering education, 
and the types of civilian and armed forces 
needing engineers. Copies may be ob- 
tained from the above address at 10 cents 
a copy (discount on quantity orders). 

7 7 . * 

On NoveMBER 20 the American In- 
stitute of Mining and Metallurgical En- 
gineers announced the election of the fol- 
lowing officers: President, C. H. Mathew- 
son, Chairman of the Department of 
Metallurgy, Yale University; and two 
vice-presidents, Erle V. Daveler, Utah 
Copper Company, New York, N.Y., and 
Harvey S. Mudd, consulting engineer, 
Los Angeles, Calif. Six directors were 
also elected: H. J. Brown, consulting 
engineer, West Newton, Mass.; Charles 
H. Herty, Jr., assistant to vice-president, 
Bethlehem Steel Company, Bethlehem, 
Pa.; O. H. Johnson, vice-president, Mines 
and Smelter Supply Company, Denver, 
Colo.; Russell B. Paul, Mining En- 
gineer, N.J. Zinc Company, New York, 
N.Y.; F. A. Wardlaw, Jr., assistant man- 
ager, International Smelting and Refining 
Company, Salt Lake City, Utah; and 
Felix Edgar Wormser, secretary and 
treasurer, Lead Industries Association, 
New York, N.Y. 








0. I 


lway 
erful 
ry ol 

He 
as if 
O the 
lined 
p Was 
eTLIOT 
State 
Tex 


afety 
istrial 
vy the 
“ident 
on of 
» pro 
s and 
e and 
lants 
of the 
ecom 
ion as 
ering, 
aining 
n the 
John 
for 55 
nts in 
ering 


~st 


f En 
‘ted in 
rineer 
1ed by 
sional 

New 
bound 
[ as @ 
refers 
“En 
pment, 
iT pre 
P alms 
ration, 
forces 
vw ob 
)cents 


an’ In 
al En 
he fol 
athew 
ent of 
d two 
Utah 
y., and 
gineer, 
5s were 
sulting 
~harles 
sident, 
ilehem, 
Mines 
Jenver, 
g En- 
York, 
it man 
-efining 
h: and 
y and 
ciation 





“eg 


eh ee es a ee 





\ Remarkable Chinese 
Military Bridge 
Ry 1. CHarRLes Ratusun, M. Am. Soc. C.E. 


Peoressor OF Civit ENGINEERING, CoL- 
EGE oF THE City or New York, 
New York, N.Y. 


fue Poh Lam Bridge is of special in- 
rest not oniy because of its engineering 
atures but also because it throws some 
light on military methods as practiced 
: China three hundred years ago. When 
| last saw it, it was still in use. The 
Chinese build for permanency 
Koxinga, who had this bridge built, 
might be considered a Chinese pirate or 
patriot (depending where your sym- 
pathies lie). He commanded Formosa and 
he Chinese coast from north of Foochow 
to Indo-China, and refused to surrender 
to the Manchus. One of his strongholds 
was near Amoy, a seaport on the mainland 
opposite the island of Formosa 
To keep a way of retreat open and to 
maintain contact with the back country, 
he found it necessary to build this bridge 
across a tidal stream about twenty miles 
away. Although it was not possible to 
unearth documentary evidence of its his 
tory, the people of the district have 
handed down the story of the building of 
his bridge. This is the account they gave 
It appears that, as a matter of organi 
ration and to promote interest, the build- 
ers were assured that if the work did not 
progress well, or if and when the bridge 
failed, they were forthwith to join their 
ancestors in eternal peace. As a result 
there was little trouble from strikes, walk 
All worked to com 
plete the structure as soon and as well as 
ossible 
The engineering features of the bridge 
are of equal interest. Its total length is 


uts, or sabotage 
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335 meters, or 1,100 ft 
Originally it had 13 spans 
So, considering the period 
and the location, it is truly 
a remarkable structure 

Near their tops the piers 
are wider than at the 
water’s edge in order to 
reduce the clear span. 
They are built of rough-cut 
stone blocks Although 
from the nature of the 
stream one would judge 
that the foundation was 
none too solid, these piers 
are in excellent condition, 
especially the 12 original 
ones. The stream is sub- 
ject to violent floods. In 
the ensuing years it 
has been found easier to add new piers 
than to span the 70-ft gap when a girder 
fails. Five such piers have been added 

In plan, the bridge is straight both ways 
from the seventh pier—where a sharp 
angle occurs. It is placed there on pur 
pose. In some way not quite clear to me, 
it is designed to control or perhaps to de 
tour evil spirits that might wish to cross 
This pier is surmounted by a tower 

The most remarkable feature of the 
bridge is the design of the spans. These 
consist of granite girders 6 ft wide, 5 ft 
deep, and as much as 70 ft long. Three of 
these side by side constitute a span. The 
quarrying of these girders, their loading 
on barges, their transportation and plac- 
ing, all present problems requiring engi 
neering ability and skill of a major char 
acter. And, if tradition is correct, fail- 
ure was fatal. 

These builders must have had great 
courage or a knowledge of beam theory 
better than Westerners at that time. It is 
of interest to compute the stress under 
dead load of that granite. Some tests 





GENERAL VIEW OF Pon LAM BRIDGE 


Tower Across Bridge Roadway Marks Angle in Alinement 


January 1043 6< 





VIEW FROM WATER LEVE! 


Span Just to Right of the Large Tree Is 


One of the Longest in the Bridge 


made by the Whangpoo Conservancy 
Board in recent years show that granite 
beams will fail in tension at from 437 to 
970 Ib per sq in. at the point of rupture 
The average of tests on grey granite 
showed 936 lb per sq in. at the center of 
the span at failure. On the Poh Lam 
Bridge live loads were, of course, light 

pedestrians or draft animals and cattle 

So much for the bridge. As for Kox 
inga, its builder (1623-1663), many in 
teresting stories are told of him. He was 
born in Japan of a Chinese pirate father 
and a Japanese mother. As a pirate the 
father accumulated some 3,000 fighting 
junks and became admiral of the Chinese 
Imperial Fleet When the Ming Em 
peror was defeated this loyal admiral 
joined the Manchus on the promise of 
being rewarded and made a Manchu 
prince Instead, he was put in jail and 
soon died of throat trouble (external 
His darling son, Koxinga, took the Em 
peror, the fleet, and everything else not 
nailed down and fled south to Foochow 
and Amoy 

Koxinga was now a pirate, an admiral, 
and a patriot with a price on his head 
He must have inherited great ability for he 
soon owned and controlled Formosa as 
well as a long stretch of the mainland 
He sent the now classical answer to the 
Manchu ruler: “Come and get me.”’ 

In Amoy the people are still loyal to his 
memory. His followers refused to wear 
the cue and many of the country people 
followed him in this. Those who did not 
wish to be killed by either side took up the 
custom of wearing a turban. This custom 
was followed till the Manchus were over 
thrown. The people are proud of the fact 
that Amoy was the last place in China to 
surrender to the invaders, and to wear 
the badge of servility, the cuc This is 
probably one of the few places wher: 
Chinese wear turbans 

Today his Poh Lam Bridge is a historic 
structure From the vantage point of 
present knowledge it is evident that it was 
far ahead of its time, with a stone girder 
70 ft long, a clear span of at least 80 ft at 
the water, and in at least one span a dis 
tance of 70 ft from edge to edge of sup 
port. Were there any spans longer than 
this in the world in 1663 except the Rain 
bow Arch in Arizona? Was there any 
longer bridge (1,100 ft) from first to last 
pier? 
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NEWS OF ENGINEERS 


Personal Items About Society Members 





Reinnotp B. Hansen, formerly with 
the Hetch Hetchy Water Supply Project 
of the City and County of San Francisco, 
is now construction engineer for the Mari- 
time Commission, with offices in Oakland, 
Calif. 

Joun S. MARSHALL has been commis- 
sioned a captain in the Corps of Engineers, 
U.S. Army, and is stationed at the Colorado 
Springs air base, where he is assistant to 
the area engineer. Until lately he was 
chief draftsman for the Colorado State 
Highway Department at Denver. 


FRANK M. Kevver, who is area engineer 
in charge of construction at the Utah 
Quartermaster Depot, stationed at Ogden, 
has been promoted from the rank of major 
to that of lieutenant colonel. 


Ray WARREN was recently called to 
active duty in the Corps of Engineers, 
U.S. Army, with the rank of major, and 
has been assigned as area engineer at 
Camp Davis, N.C. He was previously 
director of the Greensboro (N.C.) Housing 
Authority. 


Witui1aM Henry Howmes has been ap- 
pointed supervising engineer in charge of 
design and safety of dams for the Cali- 
fornia State Department of Public Works. 
Mr. Holmes, who was formerly hydraulic 
engineer for the department, succeeds the 
late Georce W. Hawtey in this new 
capacity. 

Henry J. Mives, until lately assistant 
professor of civil engineering at the 
University of Florida, is now associate 
professor of civil engineering at the 
University of Southern California. 


Tm pejJonc has entered the Civil 
Engineering Corps of the U.S. Navy, 
with the rank of lieutenant. He was 
previously civil engineer and surveyor 
for Clatsop County, Oregon. 


W. C. Srrecker, who is a major in the 
Construction Quartermaster Corps of the 
Army, has been assigned as area engineer 
at an air base in Nebraska. 


Ervin L. KNEeBES, assistant city engi- 
neer of Milwaukee, Wis., is the recipient 
of the “‘veterans’ award" of the American 
Public Works Association. The presenta- 
tion was made at the annual convention 
banquet of the association, which was held 
in Cleveland, Ohio, in October. 


Cuarves M. Pickett, captain, Corps of 
Engineers, U.S. Army, has been assigned 
to the Massachusetts Institute of Tech- 
nology as a professor of military science 
and tactics. Captain Pickett was recently 
stationed at Camp Butner, N.C. 


Apert E. CumMiInGcs and Racpnu B. 
Peck have been appointed lecturers on 
the civil engineering staff of the University 
of Illinois. Mr. Cummings is district 
manager of the Raymond Concrete Pile 
Company at Chicago, and Mr. Peck, 





assistant subway engineer for the Chicago 
Department of Subways and Traction. 


Ernest W. Sree, lieutenant colonel, 
Corps of Engineers, U.S. Army, has been 
detailed as adviser to the division of 
sanitary engineering of the Venezuela 
Ministry of Health. Colonel Steel, who 
is on leave from his post as professor of 
municipal and sanitary engineering at the 
Agricultural and Mechanical College of 
Texas, was previously liaison officer to 
the Coordinator of Inter-American Affairs. 


Cuaries R. BLoop has been granted 
a leave of absence from his position as 
assistant city engineer of Sacramento in 
order to report for active duty as a senior 
engineer with the Corps of Engineers, 
U.S. Army. He has the rank of major. 


Georce M. Hatey, major, Corps of 
Engineers, U.S. Army, has been trans- 
ferred from Kearns, Utah, where he was 
area engineer at the army air force basic 
training center, to Wendover, Utah. 


Cuarces G. PRAHL, lieutenant, Civil 
Engineering Corps, U.S. Navy, has been 
ordered to the Naval Construction Train- 
ing Center at Norfolk, Va., for service 
with the Navy Construction Battalions. 


J. T. BuLien was recently elected 
superintendent of public works for the 
East Baton Rouge (La.) parish. He was 
formerly parish engineer for Caddo, La. 


Tom JoHNSON ALLEN, recently com- 
missioned a major in the Corps of En- 
gineers, U.S. Army, has gone to Miami, 
Fla., where he will begin a tour of the 
U.S. Army’s Caribbean bases. 


ARTHUR RICHARDS, executive engineer 
of Larchmont, N.Y., was reelected presi- 
dent of the American Association of En- 
gineers at the twenty-ninth annual meet- 
ing of the organization, which was held 
in Chicago in October. 


R. D. LANpon is on leave of absence 
from his post as professor of civil engineer- 
ing at Southern Methodist University in 
order to serve as field representative in 
the engineering, science, and management 
of war training. His headquarters are 
in Washington, D.C. 


Enocn R. NEEDLES, consulting en- 
gineer of New York, N.Y., has been com- 
missioned a lieutenant colonel in the Corps 
of Engineers, U.S. Army. At present he 
is stationed in Washington, D.C. From 
1937 to 1939 Colonel Needles served as 
Director of the Society. 


N. Henry GELLERT was recently 
elected chairman of the board and presi- 
dent of the American States Utilities 
Corporation, with headquarters in Phila- 
delphia, Pa. Mr. Gellert retains his 
management business, through which he 
directs the operation of the Great Lakes 
Utilities Company and other organiza- 
tions. 

Jacosp WeGweEIser, formerly office and 
safety engineer for the Mason and Hanger 
Company at Lackawack, N.Y., has been 
appointed lieutenant (jg) in the U.S. 
Naval Reserve, for active duty with the 
Civil Engineering Corps, assigned to the 
Construction Battalions. 
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DECEASED 





Tuomas Davin ALLIN (M. '06) civil engi- 
neer of Pasadena, Calif., died on October 
17, 1942, at the age of 78. A native of Iowa, 
Mr. Allin moved to Pasadena in 1882, and 
in the ensuing years was continually active 
in the civic and engineering betterment of 
the city. He had been city engineer, city 
commissioner, and chairman of the City 
Planning Commission. With his brother 
he, for many years, maintained the 
engineering firm of Allin Brothers. 


Rupo_tpH Conrap BECKER (Assoc. 
M. '12) owner of the Voss Ice Machine 
Works, New York, N.Y., died suddenly 
on November 20, 1942. He was 58. Mr. 
Becker was with the Consolidated Gas 
Company in 1906, and assistant engineer 
for the New York Board of Water Supply 
from 1906 to 1920. In the latter year he 
became owner of the Voss Ice Machine 
Works. 


Rex E_mer Buck.ey (Assoc. M. '25) 
engineer in charge of construction for the 
Electro Metallurgical Company, of Glenn 
Ferris, W.Va., died on October 1, 1942, 
at the age of 52. Mr. Buckley was in the 
city engineer's office at Aberdeen, Wash., 
from 1900 to 1910, and from 1916 to 1924 
with the Canadian Niagara Power Com- 
pany. Later he was with the Boulevard 
and Bay Land and Development Company 
at St. Petersburg, Fla., and more recently 
was engineer in charge of construction for 
the New-Kanawha Power Company at 
Glenn Ferris. 


Epwarp James DovuGuerty (M. '39) 
president of the E. J. Dougherty Con- 
struction Company, of Baltimore, Md., 
died on November 11, 1942. Mr. Dough- 
erty, who was 53, was a former president 
of the Engineers’ Club of Baltimore. 
From 1915 until 1941 he was with H. S$ 
Kerbaugh, Inc., the George W. Rogers 
Construction Corporation, and the Em- 
pire Construction Company, acting suc- 
cessively as superintendent, general super- 
intendent, and president. During this 
period he was engaged on many projects 
in various parts of the country. 


CARLETON GREENE (M. '15) retired 
civil engineer, died at his home in South 
Orange, N.J., on November 14, 1942, at 
the age of 75. Early in his career Mr. 
Greene was with the New York Central 
and the Pennsylvania Railroads. Later 
he was for many years senior partner 
in the New York engineering firm of 
Greene and Greene, being the third in 
three successive generations of his family 
to head the firm founded by his grand- 
father. He moved to South Orange thirty 
years ago. Long a member of the Society, 
Mr. Greene served as Director from 1920 
to 1922. 


CLaupe Irvinc Grimm (M. '26) head 
engineer for the U.S. Engineer Depart- 
ment at Portland, Ore., died on December 
1, 1942. He was 56. Mr. Grimm was 
engaged in miscellaneous engineering work 
from 1908 to 1914, when he became con- 
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nected with the U.S. Engineer Depart- 
nent. He served the Department in 
Cincinnati, St. Louis, and San Francisco 
until 1933, when he was transferred to 
Portland. Mr. Grimm developed designs 
for Bonneville Dam and the Willamette 
Valley project. 


Davip Epwarp Hucues (M. ’05) 
consulting engineer of San Pedro, Calif., 
died in Long Beach on November 19, 
1942. Mr. Hughes, who was 81, was for 
some years assistant engineer in the U.S. 
Engineer Office at San Pedro. He had 
assisted in the building of the San Pedro 
Bay breakwater and of Fort Rosecrans 
at San Diego, and taught engineering 
at Pierce College, College City, Calif. 


CLAYTON ORTON JuDSON (M. °41) since 
1936 city engineer for St. Joseph, Mo., died 
recently at the age of 54. From 1909 to 
1912 Mr. Judson was with the Chicago, 
Burlington and Quincy Railroad; from 
1912 to 1917, surveyor in the U.S. Engi- 
neer Office at Rock Island, Ill.; from 1912 
to 1933, president of the Judson Engineer- 
ing and Construction Company; and 
from 1933 to 1937, county surveyor of 
Buchanan County, Missouri. During the 
first World War he served as first lieute- 
nant in the U.S. Engineer Reserve Corps, 
stationed at Camp Lee, Va. 


Witt1aAM Ropert Kates (M. ‘24) 
president of Whitehead and Kales, of 
Detroit, Mich., was fatally stricken with a 
heart attack in his office on December 3, 
1942. Mr. Kales, who was 72, established 
himself in Detroit in 1897. In 1899 he and 
the late James T. Whitehead founded the 
River Rouge structural steel works, which 
bears their name. His firm fabricated 
and erected all the structural steel used in 
the building of the Ford Bomber Plant 
and the two great Wright plants near 
Cincinnati. Mr. Kales gave much time 
to exploration and study in China and 
Japan and was known as an authoritative 
Orientalist. During the World War he 
served overseas with the Air Corps, re- 
turning with a captain’s commission. 


ROBERT Linton (M. '24) mining and 
industrial engineer of Los Angeles, Calif., 
died at his home in that city on November 
12, 1942, at the age of 72. Mr. Linton 
was with the American Window Glass 
Company, of Pittsburgh, Pa., from 1894 
to 1906; a member of the mining engi- 
neering firm, Atwater, Linton and At- 
water, from 1906 to 1910; and in private 
practice from 1910 to 1923. He then be- 
came vice-president and general manager 
of the Pacific Clay Products Company, 
remaining in that capacity until 1935 
when he returned to private consulting 
practice. Mr. Linton was consultant for 
the Los Angeles area on the Metals Re- 
serve Board, and did valuable research 


work to aid the war effort in the field of 
mining. 


DonaLp SmitH McCatmMan (M. ’22) 
died on October 21, 1942, at Greenville, 
Ill., where he had been working on a con- 
struction project. Mr. McCalman, who 
was 63, was senior engineer for the city of 
St. Louis, Mo., from 1933 until 1941. 


Earlier in his career he was engineer for 
the Highway Materials Company, of St. 
Louis. 

HERMAN STABLER (M. '17) since 1925 
chief of the conservation branch of the 
U.S. Geological Survey, Washington, 
D.C., died in that city on November 24, 
1942. He was 63. Mr. Stabler had been 
with the U.S. Geological Survey since 





HERMAN STABLER 


1903, except for the period, 1908 to 1910, 
when he was with the U.S. Reclamation 
Service (now the Bureau of Reclamation). 
His early work with the Survey laid the 
foundation for the enactment and adminis- 
tration of laws governing the use of the 
public domain. A discoverer in the field of 
water analysis and disposal of commercial 
waste, Mr. Stabler was the author of 
numerous bulletins and papers on these 
subjects. Recently he had worked on the 
problem of increased oil and gas produc- 
tion, especially on public lands in the West. 
Long active in the affairs of the Society, 
he served as Director from 1935 to 1937. 


DANIEL WEBSTER McMorris (M. ’06) 
consulting engineer of Seattle, Wash., 
died in that city on November 9, 1942, 
at the age of 77. Mr. McMorris was for 
some years assistant city engineer of 
Seattle and, more recently, city engineer. 
Earlier in his career he was engaged on the 
construction of the fortifications for 
Corregidor in Manila Bay. 


Frep ASHLEY PNEUMAN (M. ‘40) 
structural steel designer for the American 
Bridge Company in Chicago, IIl., died on 
November 30, 1942. Mr. Pneuman, who 
was 43, had been with the American 
Bridge Company since his graduation 
from the University of Colorado in 1922. 
He had designed cable-spinning equip- 
ment for the San Francisco—-Oakland Bay 
Bridge and erection equipment for the 
Marine Parkway vertical-lift bridge at 
Rockaway Beach, N.Y. 





ee: | 


The Society welcomes addi- 
tional biographical material to 
supplement these brief notes | 
and to be available for use 
in the official memoirs for 
“Transactions.” 
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FRANK CALVIN RoBerts (M. '22) of 
Philadelphia, Pa., died at his home in 
Wynnewood, Pa., on November 30, 1942. 
His age was 81. For many years a con- 
sulting engineer with offices in Phila- 
delphia, Mr. Roberts had designed and 
constructed projects in this country, 
Canada, Great Britain, and Spain. These 
projects included the design of more than 
seventy-five iron and steel plants for such 
firms as the Jones and Laughlin Steel 
Company of Pittsburgh; the Sheffield 
Coal and Iron Company of Alabama; and 
Bolchow Vaughn and Company and the 
Frodingham Iron and Steel Company, 
both of England. 


FRANK SEARS SENIOR (M. '18) president 
of Senior and Palmer, Inc., of New York, 
N.Y., died at his home in Montclair, N.J., 
on November 29, 1942. Mr. Senior, who 
was 66, was with the Arthur McMullen 
Company from 1899 to 1929—from 1909 as 
vice-president. In 1929 he formed Senior 
and Palmer, New York construction con- 
tractors. During the first World War 
Mr. Senior served in France for eighteen 
months as a major in the Transportation 
Corps of the A.E.F., and was cited for 
“meritorious and conspicuous service.”’ 


ARTHUR GREGG SINGER (M. '22) re- 
tired civil engineer of Philadelphia, Pa., 
died there on November 9, 1942, at the 
age of 69. Mr. Singer was in the Phila- 
delphia Department of Public Works from 
1893 until his retirement in 1933. During 
this long period he was, successively, 
assistant in the Bureau of Surveying; 
assistant engineer to the consultant on 
the abolition of grade crossings; district 
surveyor for the city; and finally assistant 
division engineer on grade crossings for 
the city. 


Joun WILLIAM Storrs (M. '14) retired 
consulting engineer of Concord, N.H., 
died on September 19, 1942. Mr. Storrs, 
who was 84, was with the Concord and 
Montreal and the Boston and Maine 
Railroads from 1890 to 1911, and later 
was chief of inspectors and consulting en- 
gineer for the New Hampshire Public 
Service Commission. From 1910 until 
his retirement he was a member of the 
bridge engineering firm of Storrs and 
Storrs. At the time of his death Mr. Storrs 
was mayor of Concord. 


IRA WALLACE SYLVESTER (M. ’06) for 
many years city engineer of Alexandria, 
La., died on November 7, 1942, at the age 
of 74. Early in his career Mr. Sylvester 
was engaged in railroad work in the South, 
and at one time was special engineer to the 
Red River, Atchafalaya and Bayou 
Boeuf Levee District on flood-control 
work. From 1899 to 1903 and from 1905 
on he was city engineer of Alexandria. 


IRVING BERNARD THORNER (Assoc. M. 
’34) assistant engineer with the New York 
City Board of Water Supply, died recently 
at Downsville, N.Y. Mr. Thorner, who 
was 41, was with the New York City 
Board of Transportation from 1925 to 
1933. Later he was tunnel designer for 
the New York City Tunnel Authority. 


GeorcGe Henry TInNKEeR (M. ’09) 
retired bridge engineer of Los Angeles, 





NR 
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Calif., died on October 1, 1942 Mr 
linker, who was 74, had spent his career 
in the employ of various railroads. He 
had been with the Chicago, Burlington 
and Quincy Railroad and the Colorado 
and Wyoming Railway. From 1904 until 
his retirement in 1940 he was bridge 
engineer for the New York, Chicago and 








St. Louis Railroad, with headquarters 
in Cleveland, Ohio. 


Lee Hoomes WILLIAMSON (M. °24) of 
Lewiston, N.Y., died on November 6, 
1942, at the age of 51. During the first 
World War Mr. Williamson served with 
the A.E.F. in France, having the rank of 
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lieutenant. Upon his return, he was in 
charge of constructing oil terminals in 
Puerto Rico, Brazil, Belgium, and Holland 
for the Texas Company. Later (1921 to 
1933) he maintained a consulting engi- 
neering practice and, more recently, was 
with the Filtration Equipment Corpora- 
tion, in New York City. 








Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 





From November 10 to December 9, 1942, Inclusive 








AckerMAN, Evwarp (Jun. 42), Junior Naval 
Archt., U.S. Civ. Service Comm., Navy Yard 
Res., 1312 Wyoming Ave., Philadelphia), Pa 


Apams, Joun Amos, Je. (Jun. 42), Junior Engr 
U.S. Engr. Office, 4th and Gold, Albuquerque 
N. Mex 


ApRIAN, GeorGe WASHINGTON (Jun 2) Junior 
Physicist, U.S.N Ordnance Bureau, Puget 
Sound Magnetic Survey Range, Kingston 
Wash. (Res., 1031 West Kensington Rd., Los 
Angeles, Calif.) 


Autrson, Joun Daniet Brapsnaw, Je. (Jun 
2), Stress Analyst, El Segundo Div., Douglas 
Aircraft Co., El Segundo (Res., 2120 Strand 
Hermosa Beach), Calif 
Acvy, Revupsen Raven (Jun. 42), Junior Engr 
Eastern Aircraft (Res., & Hollywood Ave.) 
rrenton, NJ 


AxtTaur, Lynn Jenntnos (M. ‘42), Associate 
Structural Engr., Public Works Dept., Puget 
Sound Navy Yard (Res., 1101 High St.) 
Bremerton, Wash 

Bauey Joun Joserm, Jr. (Jun. 42), Ensign 
CEC-V (S), U.S.N.R., Care, Res. Officer in 
Che., Advance Base Depot, Port Hueneme 
Calif 

Barpweit, Davin Wriittam (Jun 2), 2d Lt 
Corps of Engrs., U.S. Army, 638th Engr 
Camouflage Co., Presidio of San Francisco 
Calif 

Barsu, NORMAN (Jun 
Am. Bridge Co Gary, Ind Res 32: 
Augusta Bivd., Chicago. Il.) 


42), Structural Detailer 
238 


Bares, CLARENCE WooprRow Jun i2), 349 


South Ferris Ave., Los Angeles, Calif 


Bearp, Mark WALLACE Jun. ‘42), 2d Lt 
us Army Company C L5ist Engrs 
Army Post Office 941, Care, Postmaster 
Seattle, Wash 

Beer, Rowert Groroe (Jun. 42), Ensign, CEC, 
U.S.N_R., Care, Jesse Beer, R.F.D. 4, Mans 
field, Ohio 


Betz, Cuartes Atceerr (Assoc. M. ‘42), Sales 
Engr., Bethlehem Steel Co., Broad St. Station 
Bidg., Philadelphia, Pa 


Benper Leon (Jun 42). Junior Engr us 
Army, Engrs., Penn-Mutual Bldg., llth Floor 
Res., 1817 South 4th St.), Philadelphia, Pa 


Bentiey, Tuomas Ross (Jun. ‘42), Designing 
Engr., Blaw-Knox Div 5001 Baum Bivd 
Res., 133 South Aiken Ave., East End), Pitts 
burgh, Pa 


Bits, Samuet Eowarwo (Jun. 42), Junior Civ 
Engr. TVA, Kentucky Dam, Gilbertsville, Ky 


BiRNBAUM ARNOLD Jun “42) Loftsman 
Eastern Aircraft Div Gen. Motors Corp 
Linden (Res., 64 Union Ave., Irvington), N.J 


Booren, Georor Gustave (M. '42), Capt., Sans 
Corps., U.S. Army, Dow Field, Bangor, Me 


Bowron, Wricarp Reicey (Jun. 42), Liaison Engr 


Contact), Curtiss-Wright Corp., Columbus 
Ohio 
Bowers, CHARLES EoOWARD Jum. “42), 4022 


Hampden Lane, Bethesda, Md 


Boyer, Gurrorp Raymonn (Jun. 42), 78 Frank 
lin St., Kingston, N Y 


Bovie, PRANK Josernm (Assoc. M. '42), Designer 
Kngr Allegheny County Dept. of Public 
Works, County Office Bldg. (Res 5920 
Wellesley Ave., East End), Pittsburgh, Pa 


Braprorp, Lewrts Pirrs (Jun. 42), With US 
Army. Sanatorium, Miss 


BrRapstock, NORMAN EpoGar (Jun. '42), 32 Fif 
teenth Ave., Columbus, Ohio 


BREMERMAN, Date Vincent (Jun. ‘42), Junior 
Engr., Mech. Testing Laboratory, Wright 
Field (Res., 50 West Mumma Ave.), Dayton, 
Ohio 


BROCKSCHINK, FRANK Roy, Jr. (Jum. “42), 2d 
Lt., U.S. Army, 75th Engr. Company (L.B.) 
Camp Beauregard, La 


Brockwerat, Donato Rowerr (Jun. 42), Engr 
Bethlehem Steel Co... Rankin (Res., 1339 
Shady Ave., Pittsburgh), Pa 


Brooks, Josern Boyp (Jun. "42), 2d Lt., Corps 
of Engrs., U.S. Army, H. and S. Company, 
l5ist Engrs, Army Post Office 944, Care, 
Postmaster, Seattle, Wash 


Brown, Leonarp Norway (Jun. ‘42), With 
U.S. Marine Corps Reserve, Box 511, Camp 
Verde, Ariz 


Bruce, Wiittam Henry, Jr. (Assoc. M. °42) 
Area Engr., U.S. Engr., Dept., Box 31, Cape 
May, N.] 


BRYAN, HARRY Merepirnu, Jr. (Jun. 42), 2d Lt 
Air Corps, U.S. Army, 306th Sub- Depot, Eng 
Dale Mabry Field, Tallahassee, Fla 


Burcer, WARREN FRANCIS (Jun. '42), Ensign 
CEC, U.S.N.R., Navy 8120, Care, Fleet Post 
Office, San Francisco, Calif 

Campine, Harotn Eoeerr (Jun ‘42), 787 
Aleatraz, Oakland, Calif 


Carter, JACK Warren (Jun. ‘42), Box 
Rainelle, W.Va 


Casson, Lovo Tuomas (Assoc. M. ‘42), Bridge 
Engr., Terminal R_R. Assn., 357 Union Station, 
St. Louis, Mo 


Cavanaucn, Davin James (Jun. ‘42), Ensign 
U.S.N., 6th Naval Constr. Battalion, U.U.B 
Care, Postmaster, San Francisco, Calif 


CeLucn, Josern eae (Assoc. M. '42), Supt. of 
Constr., Vermilya-Brown Co., Inc., 100 East 
42d St... New Vork, N.Y 

CHRISTENSEN, GeorGe Jay (Jun. 42), Chf. Engr 
Pacific Bridge Co., Box 398, Alameda (Res 
233 Ramona Ave., El Cerrito), Calif 


Curistorre:, Lewrs Wrison (Jun. '42), Junior 
Engr., TVA, 804 Broad St., Elizabethton 
Tenn 

Cuun, Raymonp Keone (Jun. '42), Junior Hydr 
Engr., U.S. Geological Survey, 225 Federal 
Bldg. (Res., 527 North Judd St.), Honolulu, 
Hawaii 





TOTAL MEMBERSHIP AS OF 
DECEMBER 9, 1942 


Members 5,865 
Associate Members 
Corporate Members 12,941 


Honorary Members 


Juniors 5,238 
Affiliates 71 
Fellows l 
Total, Dec. 9, 1942. 18,288 
(Total, Dec. 9, 1941. 17,383) 











CLaRK, WiLtiaAM WIinetetp (Jun. ‘42), Junior 
Civ. Engr., TVA, 201 Pound Bldg., Chatta 
nooga, Tenn. 


Cure, Joun Henry (Jun. ‘42), Structural 
Draftsman and™ Designer, D. R. Warren 
Lathram Sq. Bidg., 4th Floor (Res., 4111 
Allendale Ave.), Oakland, Calif 


Ciincer, CHarLes Burke (Jun. '42), Asst. Office 
Engr., Myers, Noyes & Lemmon, St. Angelus 
Hotel, San Angelo, Tex 


CLovuenr, Ray WiiitaM (Jun. '42), Aviation Cadet 
(Meteorology), Air Force, U.S. Army, 276 
South El Molino Ave., Pasadena, Calif. 


Cockret.t, Josern Osporne (Jun. '42), 2d Lt, 
Corps of Engrs., U.S. Army, 802 Lomax St., 
Jacksonville, Fla. 


CoGan, Myrtes Honowan RESUGGAN (Assoc 
M. '42), Designing Eng. Draftsman, Chemical 
Div., Shell Oil Co., Inc., Deer Park (Res:, 1105 
Elgin St., Houston), Tex. 


Cotnticnon, Ropert Farreanxs (Jun. ‘42), 
md Chf., Surveys, Russell & Axon, Malden, 
Oo 


Cook, Letanp BLANCHARD (Jun. '42), Hull Plan- 
ning Engr., Ingalls Shipbuilding Corp. (Res. 
1019 William St.), Pascagoula, Miss. 


Cox, Ricwarp Hoxton (Jun. ‘42), Research 
Asst., California Inst. of Technology, 1201 
East California (Res., 174 North Madison 
Ave.), Pasadena, Calif. 


CRANDALL, Davip Lynn (Jun. "42), Ensign, CEC, 
U.S.N.R., Public Works, Navy Yard, Phila. 
delphia, Pa. 


CrRAwrorp, Davip (Assoc. M. ‘42), Civ. Engr., 
State Div. of Highways, 819 Depot Ave. (Res., 
1717 West 2d St.), Dixon, II. 


Crontn, Bernarp Francis (Jun. ‘42), Ship 
Engr., Chicago Bridge & Iron Co., Seneca Ship 
Vard (Res., Seneca War Homes), Seneca, I! 


Crosstey, NoRMAN SHePHeRD (Jun. '42), En 
sign, U.S.N.R., 13 Lyman St., Laconia, N.H 


Cuttmer, Ropert Evwarp (Jun. '42), (LaMesa 
Eng. Service), 4852 Cypress St.. La Mesa 
Calif. 

Dattey, Partey James (Jun. ‘42), Ensign, 
U.S.N.R., 366 Commonwealth Ave., Boston 
Mass. 


DeGenkois, Orts HerMan (Jun. ‘42), Naval 
Archt., U.S.N.R., Naval Training Station 
Mass. Inst. Tech., Cambridge, Mass 


Devine, Warter Antuwony (M. °42), Town 
Engr... Eng. Dept., 25 Town Hall, Brookline 
Mass. 


Donaney, Micwaet Haroipo (Jun. '42), Care 
Dept. of Civ. Eng., Yale Univ., 120 Win 
chester Hall, New Haven, Conn. 

Drake, Cuester Myrick, Jr. (Jun. '42), Instr 
Virginia Military Inst. (Res., 308 Letcher Ave.) 
Lexington, Va. 


Durre, Bernarp Harry (Jun. ‘42), Ensign 
CEC-V (S), U.S.N_R., Wilton Junction, lowa 


Duke, Ropert Kerr (Jun. 42), 2d Lt., US 
Marine Corps, Company A, l4th R.O.C., B 
Barracks, Quantico, Va. 


Esernarpt, ANprew (Assoc. M. °42), Structural 
Designer, Harza Eng. Co., 205 West Wacker 
Drive, Chicago (Res., 2319 Pioneer Rd. 
Evanston), Ill. 

Ersece, CHarves Frepericx (Jan. '42), 2d Lt 
Corps of Engrs., U.S. Army, 614 Eighth Ave 
South, Grand Forks, N. Dak. 
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<o. Kat Wan Geran (Jun. 42), Junior Naval 
Archt., Puget Sound Navy Yard, Bremerton 
Res., 1835 King St., Seattle), Wash. 


-ssick, Paut Jones, Jr. (M. 42), Deputy Chf 
Bureau of Highways and Street Cleaning, 1032 
City Hall Annex (Res., 6630 North 5th St.), 
Philadelphia, Pa 


Farr, Jonn Barrp (Jun. '42), Supervisor, Design 
Div.. Brewster Aeronautical Corp., Northern 
Bivd. and 36th St., Long Island City, N.Y. 
Res., 889 River Rd., Teaneck, N.J.) 


Peccer, RicHarp Taster (Jun. ‘42), Asst to 
Superv. Engr., Defense Plant Corp.. Bendix 
Aviation Corp. (Res., ¥.M.C.A.), South Bend, 
Ind 


Fenton, Ricwarp (Jun. '42), Junior Estimator 
Eastern Aircraft, Parkway Ave. (Res., 645 
Edgewood Ave.), Trenton, N.J 


Forp, Joun, Jr. (Jun. 42), Ocean St., Marsh- 
field, Mass 


FowLer, Harry CHARLBS (Jun. 42), Engr., Con 
tacting Shop, Curtiss-Wright Corp., Buffalo 
Res., 82 Pardee Ave., Lancaster), N.Y 


FRANZINI, JoserpH BeRNarp, Jr. (Jun. '42), 294 
South Roosevelt Ave., Pasadena, Calif 


Garrison, Detmer GrorGe (Assoc. M. ‘42) 
Western Regional Engr., Sun Oil Co., 2117 
National Bank Bldg., Detroit, Mich 


Garetson, Geracp Ray (Jun. '42), Junior Naval 
Archt.. Puget Sound Navy Yard, Bremerton 
Res., Vashon), Wash 


Georor, CHARLES Orto (Jun. 42), With E. 1. du 
Pont de Nemours & Co., Rosemount (Res 
533 Portland Ave., St. Paul), Minn. 


Geruarpt, Lours Matnew (M. 42), Stuctural 
Engr., Eastman Kodak Co., 1669 Lake Ave 
Res., 162 Bryan St.), Rochester, N.Y 


OGucmore, New Davin (Jun. 42), Shop Contact 
North Am. Aviation Corp., Kansas City, Kans. 
Res., 3624 Harrison, Kansas City, Mo.) 


Goesert, Water GLenn (Jun. 42). Stress 
Analyst, Airplane Div., Curtiss-Wright Corp., 
Robertson, Mo. (Res., 1316 Broadway, East 
McKeesport, Pa.) 


Gorrz, Harvey Jonn (Jun. '42), Junior Engr., 
The Dorr Co., Inc., Westport, Conn 


Gom™et, Ernest WiiiiaM, Jr. (Jun. '42), Plant 
Engr., The Steel Tank & Pipe Co., 1100 Fourth 
St., Berkeley, Calif 


GorGenson, Ertc GeorGe Leonarp (M. °42), 
City Bridge Engr., 209 City Hall (Res., 4733 
Washburn Ave., South), Minneapolis, Minn. 

Grecory, Wirit1aM Epmunp (Jun. ‘42), Eng 
Draftsman, Chicago Bridge & Iron Co., Box 277 
Res., 234 North 48th St.), Birmingham, Ala 


Geirrin, Henry Porter (Assoc. M. 42), Asso 
ciate Engr. and Supt., Constr., Corps of Engrs., 
War Dept., Moore Field, Mission (Res., 403 
North 12th St., McAllen), Tex 


Guentuer, Jack Gaytorp (Jun. 42), Ensign, 
CEC, U.S.N.R., 1887 Cleveland Ave., Niagara 
Falls, N.Y 


Gumccermery, Luts Manuer, Jr. (Assoc. M. 
42), Chf., Eng. Div., Piers and Harbors, Dept. 
of Interior, San Juan (Res., 24 Wilson St., 
Santurce), Puerto Rico 


HAGEDORN, Joun Care (Jun. '42), 53-00 Sixty- 
Fifth Pl., Maspeth, N.Y. 


Hattin, Norman Gustav (Jun. ‘42), Junior 
Naval Archt., U.S.N., Bethlehem Steel, Termi 
nal Island (Res., 5588 A St., Irmo Walk, Long 
Beach), Calif 


Harpy, Catnon Leo, Jr. (Jun. '42), Draftsman, 
New York Central R.R., 15th St. Terminal 
Res., 19411 Lancashire Rd.), Detroit, Mich. 


HARTMAN, GeorGe Josern (Jun. '42), Junior 
Engr., Civ., U.S. Army Engrs., 6th and Walnut 
Sts. (Res., 5111 Walnut St.), Philadelphia, Pa. 


Hastincs, Raymonp IsHam (Jun. '42), Ensign, 
U.S.N.R., Gilsum, N.H. 


Horr, TryGve WALDEMAR (M. ‘42), Prin. De- 
signing Engr., J. E. Greiner Co., 1201 St. Paul 
of A Res., 5417 Falls Road Terrace), Baltimore, 


Horrman, Oscar (M. °42), Associate Prof 
“tructural Eng., Fenn College, Cleveland (Res., 
3342 Dellwood Rd., Cleveland Heights), Ohio. 


HOLLENBECK, THomMAS ALEXANDER (Assoc. M. 
412), Associate Civ. Engr., Puget Sound Navy 
Yard, Bremerton, Wash 

HOLSTEIN, JoHN Josern (Jun. °42), Ensign, 
U.S.N.R., 66 Egmont St., Brookline, Mass. 
Res., 1410 West Vernon Ave., Los Angeles, 


H ve AntHony (Jun. 42), Junior Hydr. Engr., 
; >. Geological Survey, 429 Pennsylvania St., 
ndianapolis, Ind 
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Horton, Kent Howarp (Jun. ‘42), Junior Civ 
Engr., National Advisory Committee for 
Aeronautics, Langley Field (Res., 3605 Fourth 
St., Hampton), Va. 


Jakopowsk!, Benjamin, Jr. (Jun. '42), Junior 
Mech. Engr., War Dept., Material Center, 
Wright Field (Res., 225 Otterbein Ave.), Day- 
ton, Ohio. 


James, Jomn Raymonp (M. ‘42), Senior Engr., 
Eng. Div., The Detroit Edison Co., 2000 
Second Ave., Detroit, Mich. 


Jenkins, Agtuur Crype (M. ‘42), Lt. Comdr., 
U.S.N.R., Dist. Transportation Officer, Head- 
quarters Staff, 12th Naval Dist., 351 Federal 
Office Bidg., San Francisco (Res., 1854 San 
Ramon Ave., Berkeley), Calif. 


Jenkins, Davip Samuet (Assoc. M. '42), Senior 
Airport Engr., Civil Aeronautics Administra 
tion, Commerce Bidg., Washington, D.C 
(Res., 2007 Key Bivd., Apt. 589, Colonial 
Village, Arlington, Va.) 


Jenks, Leon Howarp (Jun. 42), Junior Engr., 
U.S. Engrs., Clock Tower, Rock Island, Ill. 
(Res., 809 West 6th St., Davenport, lowa.) 


Jouns, Josern Tuomas, Jr. (Jun. '42), Ensign 
E-V (S), U.S.N.R., 1114!/2 Fifth St., Modesto, 
Calif. 

Jounson, Ettwoop (M. ‘42), Engr. of Sewers, 
Dist. of Columbia, District Bidg., Washington, 
D.C. 

Jones, Wattace Ray (Jun. '42), Lt., Corps of 
Engrs., U.S. Army, Malvern, lowa. 


Kape., Epwarp Ernest (Jun. ‘42), Ensign, 
U.S.N.R., Naval Architectural School, Mass 
Inst. Tech., Cambridge (Res., 1402 Beacon 
St., Brookline), Mass. 


KeALEY, THOMAS RosperRT (Jun. ‘42), 2d Lt., 
Corps of Engrs., U.S. Army, 917 Herbert St., 
Philadelphia, Pa. 


Keira, Joun Wiceur, Jr. (Jun. 42), Aviation 
Cadet, U.S.N., 609 West 23d St., Austin, Tex. 


KeTcuen, Exnest Butter (Jun. '42), Chf. of 
Party, Morton C. Tuttle Co., Lynn (Res., 43 
Pinkham Rd., Medford), Mass. 


KinG, E.wyn Harry (Jun. '42), 1140 E St., Apt. 
3, Eureka, Calif. 


LANDMAN, Saut (Jun. ‘42), Junior Civ. Engr., 
Maps and Surveys, TVA, 7300 Wingate St., 
Houston, Tex 


-ARKIN, Donatp Goopaue (Jun. ‘42), Junior 
San. Engr., State Dept. of Health, 35 Market 
St. (Res., 101 Garden St.), Poughkeepsie, N.Y. 


ARSON, Erwin Raymonpo (Jun. ‘42), Ensign, 
CEC-V (S), U.S.N.R., 805 Garfield Ave., 
South Pasadena, Calif. 


#8, Joun Currrorp Hopoes, Jr. (Jun. '42), Ist 
Lt., Corps of Engrs., U.S. Army, Box 560, 
Anchorage, Alaska. 

-BHMAN, Jennie Herz (Jun. 142), Ensign, 
E-V (S), U.S.N.R., Naval Training Station, 
Mass. Inst. Tech., Cambridge, Mass. 


-RIBRANDT, RAYMOND SCHIEBER (Jun. ‘42), 
Engr., Dravo Corp., Neville Island, Pittsburgh, 
Pa. (Res., 7939 Prairie Ave., Chicago, Il.) 


-Bwis, Rosert AuGcustus (Jun. ‘42), 2d Lt., 
Infantry Reserve, U.S. Army, Headquarters 
Company, 2d Battalion, 46th A.I.R., 5th Ar- 
mored iv., Army Post Office 255, Camp 
Cooke, Calif. 

LINGHAM, CARLTON Wittse (Jun. ‘42), Asst. 
Engr., Water Resources Branch, U.S. Geo- 

logical Survey, Drawer 7292, Clewiston, Fla. 


Lours, Henry Gr (Jun. '42), Junior Civ. Engr., 
U.S. Engr. Office, 74 New Montgomery St. 
(Res., 1351 Mason St., Apt. 8), San Francisco, 
Calif 

Loute, Stinc Hon Davip (Jun, '42), 510 B Gradu 
ate House, Mass. Inst. Tech., Cambridge, 
Mass 


Love, Josern a ae (Jun. ‘42), Analyst, 
Aircraft Structures, Airplane Div., Curtiss- 
Wright Corp, Plant 2 (Res., 870 Lafayette 
Ave.), Buffalo, N.Y. 


Lugeske, Rospert Erwin (Jun. ‘42), Ensign, 
CEC(V)S, U.S.N.R., 349 Commonwealth Ave., 
Boston, Mass. 


Lux, KaTaHLeen Fancuton (Miss) (Jun. °42) 
Junior San. Engr., State Board of Health, 1098 
West Michigan St (Res., 1915 East Riverside 
Drive), Indianapolis, Ind 

Mappen, Racen Josern (Jun. ‘42), Ensign, 
Amphibious Force, U.S.N.R., 2337 North 47th 
St., Milwaukee, Wis. 


MAHER, CHARLES Epwakp (Assoc. M. ‘42), Asst. 
Engr. (Civ.), Asst. Area Engr., U.S. Engr. 
Office, Davidson Bidg., Kansas City, Mo 


Mark, SANDOR (Jun. '42), Engr., L.S.R. Realty 
& Constr. Corp., 101 Lafayette Ave., Brooklyn 
(Res., 175 Riverside Drive, New York), N.Y 
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MarTuews, Atsert Atpricn (Assoc. M. ‘42), 
Chf. Bagr.. The Hunkin-Conkey Constr. Co., 
and Shofner, Gordon & Hinman, Confluence, 
Pa 


May, ArRNoip Nic#ovas (Jun. '42), Ist Lt., Corps 
of Engrs., U.S. Army, Spring Grove, I! 


MR®EHAN, JOHN FRANCIS (Jun. 42), Civ. Engr., 
Master Mechanics Office, Am. Bridge Co. (Res., 
205 Chase St.), Gary, Ind. 


Meyer, Joun WitttaM (Assoc. M. 42), Engr., 
Lee Wilson & Co., Wilson, Ark. 


Mitter, Davin Hersert (Jun. ‘42), Junior 
Engr., Turner Constr. Co., Birdsboro (Res., 
223 Amabell St., Pittsburgh (11), Pa. 


Mitcer, Ervin Joun (M. ‘42), Bridge Engr. 
State Dept. of Highways, 1246 University Ave 
St. Paul (Res., 4729 Second Ave., South, 
Minneapolis), Mion 


Mitcer, Witsur Haroip (Jun. ‘42), Engr., 
Curtiss-Wright Corp., Robertson (Res., 737 
Melcher Drive, Ferguson), Mo 


Moore, Gorpon Evpripce (Jun. 42), 2d Lt., 
Field Artillery Reserve, U.S. Army, 434th 
Armored Field Artillery Battalion, Army Post 
Office 257, North Camp Polk, La 


Moorst, FRANK Donatp (Jun. ‘42), Box 66, 
Sterling, Colo 


MorGan, Wayne Ricnw (Jun. ‘42), Ensign, 
U.S.N., R.F.D., Box 68, Ovid, Idaho 


Munsee, WiLti1aAM HerRMAnNn, JR. (Jun. 42), 4330 
Shakespeare Ave., Chicago, Ill 


Nasw, Francis CHARLES (Jun. ‘42), Ensign, 
CEC, U.S.N.R., Advance Base Depot, Port 
Hueneme, Calif 


NICHOLSON, WILLIAM WINTER, JR. (Jun. ‘42), 
Junior Engr., U.S. Engr. Office (Res., 1239 
Alewa Drive), Honolulu, Hawaii 


Norckavuer, Heper Reoar (Jun. 42), 2d Lt, 
Air Corps, U.S. Army, 2537 Far Hills Ave., 
Dayton, Ohio 


O'Brien, JOHN Terrance (Jun. '42), Ist Lt., 
U.S. Army, 350th Engr. Regiment (Gen. Staff), 
Camp Shelby, Miss 


Octivie, Lemur. Bynum (Assoc. M. '42), Project 
Engr., Bechtel-Price-Callahan, Box 336, Ed 
monton, Alberta, Canada. (Res., 222 Altic 
St., Houston, Tex.) 


Orson, ArtTHurR Eucene (Jun. 42), 555 O'Farrell, 
San Francisco, Calif. 


Ovson, Myron ARNOLD (Jun. 42), Junior Engr., 
Special Eng. Div., Panama Cansel, Gatun, 
Canal Zone 


O'Rourksk, Georoe Paur, Jr. (Jun. 42), Ensign, 
CEC, U.S.N., 1121 North Beckley Ave, 
Dallas, Tex 


OspoRNe, Herpert Tirpen (Jun. 42), Ensign, 
CEC, U.S.N.R., 32d Constr. Battalion, Navy 
8170, Care, Fleet Post Office, San Francisco, 
Calif. 

OSSIAN, ORVILLE RUTHERFORD (Jun. '42), Junior 
Engr., U.S. Engrs., Clock Tower, Rock Island 
(Res., Ophiem), Ill 


Parker, JoHN BeRNarp (Jun. 42), Ensign, CEC, 
U.S.N.R., 325 Lincoln Ave., Pomona, Calif 


PARKMAN, GrorGe HENRY ALGERNON, JR 
(Assoc. M. '42), Director, Building Constr. and 
Maintenance, Westinghouse Elec. Mfg. Co., 
Box 1017, Pittsburgh, Pa. 


PeTerRson, Jerome LeADHOLM oe "42) 
Junior Engr., Iron & Steel Div., Kaiser Co., 
Inc., Latham Sq. Bidg., Oakland (Res., 2613 
Hillegass, Berkeley), Calif. 


PRTERSON, LAWRENCE EvuGene, Jr. (Jun. ‘42), 
Engr., Cutler-Hammer, Inc., 13th and St. 
Paul Sts. (Res., 4167 North Downer Ave.), 
Milwaukee, Wis. 


PoeRTNER, Hersert GeorGe (Jun. '42), Instr., 
Applied Math., Washington Univ (Res., 
4961A Potomac), St. Louis, Mo 


Poot, Wrrttam, Harrison (Jun. 42), 9324 
Eighty-Fifth Rd., Woodhaven, N.Y 


Porr, Ropert FRANK (Jun. 42), With Carnegie- 
Illinois Steel Corp., Edgar Thomson Works 
Braddock (Res., 5341 Frankford Ave., Phila 
delphia), Pa. 


Porter, James Asnper (Jun. ‘42), Ensign, 
U.S.N., 77 Pinckney St., Boston, Mass 


Posry, Cart ALrrep (Assoc. M. '42), Dist. Air- 
port Engr., Civ. Aeronautics Administration, 
County Court House, 18th Floor, St. Paul, 
Minn 


Powe.., HaGan (Assoc. M. 42), Asst. Project 
Engr., Hart, Freeland & Roberts, Box 517, 
Richmond, Ky 


PryMa, Leo Georce (Jun. 42), Junior Engr., 
U.S. Engr. Office, Rock Island, Il 














7O Civit ENGIneEERING for January 


Rarr, Eowaap Georoe (Jun. 42), Structural 
Kngr Vought Sikorsky Ajrcraft, Stratford 
Res., 2069 North Main St., Bridgeport), Conn 


RACER 508 Eliza 


beth St 


Georor Deoian (Jun. "42 
Perth Amboy, N.J 


Resnick, Sow Donatw (Jun. "42 
Engr., TVA, 700 Union Bldg 


Junior Hydr 
Knoxville, Tenn 


RicHarps, Wei_pon Lovuts (Jun. "42), Civ 
The Austin Co., Oakland (Res 


Engr 
2365 Le-Conte 


Ave., Berkeley), Calif 

RICHARDSON, FRANK WILLIAM Jun 42 1126 
North 13th, Waco, Tex 

Rivenesark, Hargry Eowarp (Jun. ‘42 Junior 


Mech. Engr, Air Forces, War Dept., Material 
Center Wright Field Res 225 Otterbein 
Ave.), Dayton, Ohio 


Rowemwson, Tuszoporr Dusensury, Il (Jun. 42) 


Junior Naval Archt supervisor of Shipbuild 
ing, U.S.N New York Shipbuilding Corp., 
Camden (Res., 1105 Grant Ave., West Collings 
wood), N 

ROSENHOLTZ Junius PRANK Jun 42 Asst 
Insp on U.S. Engrs Garde Bldg New 
London, Conn Res 1555 West lith St., 


Brooklyns, N.Y 


Rosenxjar, Erner (Assoc. M. 42), Asst, Kngr. 


Structural), | Engr. Dept., Don Lee Bldg 
Res., 1123 Longwood P! Los Angeles, Calif 
ano, Dan (Jun 42 With Corps of Engrs 


U.S. Army, Company U-21, 5th Platoon, 3d 
Eng. School Regiment, Fort Belvoir, Va 


A sso 
Fluvial 


Sancuez Bonita, Eovarpo ALFronso 
M 42) Civ Engr Intendencia 
Barranquilla, Colombia 
Benton Assoc M 42 Eng 

Black & Veatch, Pando Constrs 

Pando, Colo 


SARLES, PRANK 
Coordinator 
45 Administration Bidg 


SavITSKY, DaANnrrt Jum. “42 Junior Structural 
Enger., Edo Aircraft Corp., College Point (Res 
179-181 East 3d St New York N.Y 


ALFRED lun 42 Junior Engr 
Bureau of Ships, U.S.N., 16th 
Washington 


*CHRINER 
Naval Archt 
and Constitution Ave N.W 
D.< 

Paut Dorwarp (Jun. 42), Founda 
Union Metal Mfg. Co., 1432 Maple 


CHLENKER 
tion Kngr 


Ave Canton, Ohio 

cnumaker, Davin Wt \ Jun 42 2d Lt 
{ Marine rp ith Reserve Officers 
Cla scott i Va 

cuwittrers, Davip FLoyvp Jun 42 Junior 
Kner { Ener. Office Clock Tower Bidg 
Ke 2435 Kighth Ave Rock Island, Il 
RARLSE RopertT WALLAC! Jun 42 Marine 
Engr Bureau of hip { N Res 1408 


Massachusett \ NW Washington, D.¢ 


eery, LLov ACH lun 2 tructural Draft 
man, Am. Brida ». (Re 134 Taft St Cary 
Ind 

seTHEeR, IRVIN ROM Jun 2 ~nior Eng 
Asst Lockheed Aircraft Corp. 1705 Victory 
Burbank (Re 80 North Oakland, Pasadena), 
Calif 

HeeRHAN, PeTer PATRICK M i City Eogr 
Municipal Bldg R s teubenville Ave 
Cambridge, Ohio 

KINNER M eLvir lame lun 42 Naval 
Archt yupervisor of hipbuilding U.S.N., 
Terminal Isiand (Re 2024 Loma Vista St 
Pasadena), Calif 

wire, Maaeto ERNEST A ssox M 42 an 
Ener Nebraska Defense Corp Mead (Re 
1431 North Park St., Fremont), Nebr 

mira. Rrcwargp A. (Jun. 42), Ensign, U.S.N.R 
418 Durham St Bastrop, La 

SourTmer, Wou.tam Homer Jun 42 Ensign 
U.S.N.R.. Route 1, Yakima, Wash 

SPARE Areert Joser# Ie Jun 42 Lt 
U.S. Army, Company A, 654th Eng. Battalion 
lopographica Camp Flood, Tex 

STANFIELD, Rosperr Currrorp, Jr Jun 42 
2d Lt Corps of Engrs U.S. Army, 306th 
Engr. Battalion, Army Post Office 81, Camp 
Rucker, Ala 

STRARMAN, WILLIAM CLARENCE, JR Jun 42) 


ist Lt Corps of Engrs U.S Army, 86th 


Engr. Battalion, Camp Gordon, Ga 

Sreete, CHaries Cicrron (Jun. 42), Asst. Engr 
U.S. Army Engr Fisher Bldg Res 3536 
North East 50th Ave Portiand, Ore 

STRRN, GRORGE Assoc. M 12), Designer, Wad 
dell & Hardesty, 101 Park Ave New York 
Res., 100-15 Queens Bivd., Forest Hills N.Y 

STewart, CHARLES HARRINGTON, JR Jum. '42) 


Aviation Cadet, | Army, 434 South Hanley 


Rd., Clayton, Mo 
SrruumMan, WittttaAmM JAMES Jun 42 Junior 
Dept Signal Corps Gen 


Ener Civ War 





Development Laboratories 
Long Branch (Res 
N.J 


Stienbach Bidg., 
Prospect Lane, Roseland), 


Strom, Joun (M 42) 
State Highway Comm 
Little Rock, Ark 


Senior Highway Engr., 
(Res., 104 Brown St.), 


Sutton, Suerwoop Ape csert (Jun. 42), Ist Lt., 
Corps of Engrs., U.S. Army, H. & S. Company, 
132d Engrs., Camp Framingham, Mass 


TACHAU, Herman (Jun. 42), Asst. Engr., Armour 
Research Foundation, 35 West 33d St., Chi- 
cago, Il! 

Tauccarico, Avett Kimeate (Jun. '42), Ensign, 
U.S.N.R., Mass. Inst. Tech., Cambridge (Res., 


32 Brigham Rd., Waltham), Mass 


levis, Caargces Cyrus (M. °42), Senior Engr., 
State Highway Dept., 329 South Kirkwood 
Rd. (Res., 5 Pitman P!.), Kirkwood, Mo 

Tripp, EttswortTm Hartriey (Jun. 42), Struc- 


Jackson & Moreland, Park Sq 
Boston Res 35 West Maine St., 
Mass 


tural Designer 
Bldg 
Georgetown), 


GABRIEI Jun. ‘°42), 


Industrial Eng. Co. 
Pittsburgh, Pa 


TOMASSRETTI BENJAMIN 
Draftsman, Pittsburgh 
Res., 136 Dilworth St.), 


VaLLeau, Eovwarp Dorney (Jun. °42) 
CEC-V(S) U.S.N 1041 South 
Lexington, Ky 


Ensign, 
Limestone, 


WaLprRam, Georce Jounson, Jr. (Jun. °42), 
Junior Engr., Stress Dept McDonald Air- 
craft Corp., Sarah and Laclede, St. Louis (Res., 
332 Stafford St., Washington), Mo 


Warzyn, WILLARD WaLpo (Jun. '42), Office and 
Field Engr., Gen. Constr. Div., Dravo Corp., 
Neville Island, Pittsburgh (Res., 452 Hill St., 
Sewickley), Pa 


WarTrTs ALpeRT FRASER Jun. ‘42), Ensign 
U.S.N.R., 13 Hillis Ave., Wakefield, Mass 


Wettis, Ricuarp Butmer, Je 
U.S.N.R., Care. Asst. Industrial 
1423, Mobile, Ala 


(Jun. 42), Ensign, 
Mer Box 


Weston, Ricnarp Georct Jun 42), Ensign, 
US.N.R 4315 Cottman Ave., Philadelphia, 
Pa 

Warre, Wustam Crawrorp (Jun. 42), Junior 
Civ. Engr Maps and Surveys Div rvA 
Res., 209 Caldwell Ave.), Paris, Tenn 


Witson, Ropert Roy (Jun. 42), Associate Engr., 
Corps of Engr U.S. Army, Pollock, La 


Winsers, Gus Jackson (Jun. "42), Asst. Supt., 
Standard Building Co 1500 Judah St., San 
Francisco (Res 457 East Arcade, Stockton), 
4 alif 

Woop, DoveLas 
Bethlehem Steel Co 
2625 Liberty Parkway 


PURDUE Jun 42 
Sparrows Point 


Dundalk), Md 


I ooper, 
Res., 


Freprick RIcHARD (Jun 42 Test 
veattle-Tacoma Shipbuilding Corp., Ft 
racoma, Wash 


W ORTHEN 
Engr 
of Alexander Ave 


Wren, Georce Wooprow (Jun. 42), Hull Engr 
Kaiser Co. Im Portland Yard (Res 2905 
North Willamette Blvd Portiand, Ore 


Zetner, Orro Samuet (M. '42), Associate Prof., 
Surveying, Univ. of Minnesota, Main Eng. 
Bldg Minneapolis Res 22605 Carter Ave., 
St. Paul), Minn 


ZIMMERMANN Joun Sytvester Micwarg. (M. 
12 Lathrop Hoge Constr. Co.), 1426 Clay 
St Cincinnati, Ohio Res 135 Colorado 


Highland Park, Mich.) 


MEMBERSHIP TRANSFERS 


ANDERSON, MAYNARD Marton (Jun. 34: Assoc 
M 42), Lt CEC-V(S), U.S.N.R., E-1729 
Righteenth Ave., Spokane, Wash. 

Bovay, Harry Ecmo, Jr Jun. "36; Assoc. M 


42), Mech. Engr 
Baytown, Tex. 


Humble Oil & Refining Co., 


Brewer, Monroe Frank (Jun. 31; Assoc. M 
42), Dairy Plant Engr., Milk Control Section 
Div. of Health, 9 Municipal Courts Bldg., St 
Louis, Mo 


Carter, Rurvs Henry, Je Jun. "32 Assoc 

N 42), Secy Rio Grande Compact Comm 
Box 897 Res 793 Camino del 
Santa Fe, N.Mex 


Poniente), 


Assoc. M. ‘37 M 42) 
Engr., Pierce Hall, Har 
Mass 


CASAGRANDE ARTHUR 
Associate Prof., Civ 
vard Univ., Cambridge 


A ssax M ,), 


TAMeS GORDON Jun a5 ~ 
of Illinois, 404 


Univ 


LARK 
Associate in Civ. Eng., 


Eng. Hall, Urbana, Il 

CrarKk, Jay Hosart Francts (Assoc. M.'26; M 
$2) Asst. Engr., The Connecticut Co., New 
Haven, Conn 

Coitins, Rosert Wermors Jun. *22 Assoc 


M 27 M 42), Pres.-Treas., Southwestern 
Constr. Co., Box 1204, Houston, Tex 





1943 


Cussison, Geratp Lioyvp (Jun. "37; Assoc 
M. '42), Associate Civ. Engr., TVA, 715 Union 
Bidg. (Res., 2414 McCrosky Ave.), Knoxville, 
Tenn 


Datze.tt, Cuester Lawton (Jun. ‘34; 
M. '42), Engr., Procter & Gamble Mfg. Co 
Port Ivory, Mariners Harhor (Res., 226 Great 
Kills Rd., Great Kills), N.Y. 


Dietz, Joun Rapmaet (Jun. "34; Assoc. M. 42), 
Chf. Designer, Gannett, Eastman & Fleming, 
Inc., Box 209, Upper Marlboro, Md. 


Assoc 


Doan, Lestre Amos (Assoc. M. "20; M. °42), 
City Engr., Municipal Bldg. (Res., 2604 Lenox 
Rd.), Trenton, Mich 

Gearuart, Joun Case (Jun. 35; Assoc. M. 


‘42), Asst. Engr., Stevens & Koon, 1202 Spald- 
ing Bidg., Portland, Ore. 


Govutp, Jonn Jacoues (Assoc. M. "26; Assoc 
M. '42), Cons. Engr., 405 Montgomery St., 
San Francisco, Calif 


Hackney, Jonn Wii.iam (Jun. ‘34; Assoc. 
M. ‘42), Supt., Constr., Aluminum Co. of 
America, Box 311, Burlington, N.J 


Heyvser, Acton Scuuuze (Jun. "26; Assoc. M. 
‘37; M. '42), 3348 Mount Pleasant St., N.W., 
Washington, D.C. 


KROENING, WALTER Epwtn (Jun. '29; Assoc. 
M.'32; M."42), Community Mgr., FSA, Dept. 
of Agriculture, Greendale Housing Project, 
6500 Northway, Greendale, Wis 


McGauony, Joun Bett (Jun. ‘38; Assoc. M. 
42), Ewgr. (Civ.), U.S. Engr. Office, Fort 
Norfolk (Kes., 6102 Granby St.), Norfolk, Va. 


Assoc. M, 
U.S. Army, Army 
Postmaster, San Fran- 


Mour, Lawrence Gustav (Jun. ‘39; 
42), Capt., Corps of Engrs., 
Post Office 502, Care 
cisco, Calif 

Munoz SANTAELLA, CARLOS ALBERTO (Jun. "35; 
Assoc. M. ‘42), Dist. Civ. Engr., Dept. of 
Interior, Stop 22, Ponce de Leon Ave., San- 
turce (Res., Stop 37, Hato Rey), Puerto Rico 


Assoc. M. *42), 
Vega Aircraft Corp., Burbank 


Parsons, Paut Gates (Jun. 32 
Eng. Checker 


(Res., 1743 South Holt Ave., Los Angeles), 
Calif 
Roperts, Joserm McCart (Jun. ‘38; Assoc. 


M. '42), Asst. Project Engr., Hart 
Roberts, Box 517, Richmond, Ky 


Herman (Assoc. M. ‘26 M. *42), 


Borsari Tank Corp. of America, 60 East 
Room 2912, New York, N.Y 


Assoc. M. 
Contrs., Pacific 
Honolulu, Hawaii. 


Freeland & 


SCHORER 
Pres 
42d St 

Sweet, CHarRLes Arvin (Jun. ‘37; 
42) Asst Project Engr., 
Naval Air Base, Box 2459 


(Res., 301 Malvern Ave., Fullerton, Calif.) 
Taompson, Henny Loren (Jun. “38; Assoc. 
M. 42), Asst. Prof., Civ. Eng., Northwestern 
Technological Inst., Evanston, Ill 
Tour, Harry Brrp (Assoc. M. "38; M. °42), 
Prin. Archt., TVA, 316 Union Bidg., Kaox- 
ville (Res., 14 East Circle Rd., Norris), Tena 


Vierte., Georce Josern (Jun. ‘34; Assoc. M. 
42), Associate Constr. Engr., National Advis- 
ory Committee for Aeronautics, Langley Field 
Res., 304 Creek Ave., Hampton), Va. 


Wetton, Kenneta Eart (Jun. ‘34; Assoc. M 
'42), Asst. Subway Engr., Dept. of Subways 
and Superhighways, City of Chicago, 20 North 
Wacker Drive (Res., 5356 West Osceola Ave), 
Chicago, Ill 


Assoc M "30: M. 
of Water and Sewers, 


Wertz, CLAUDE FRANKLIN 
‘42), Res. Engr., Dept 
Box 4821, Miami, Fla 

REINSTATEMENTS 


ALLEN, WatTrerR Henry, M., reinstated Nov. 23, 


1942 

Brown, Vicror Jacos, Assoc. M., reinstated 
Nov. 20, 1942 

Macy, Gienn Davis, M., reinstated Nov 13, 
1942 

Smiru, Rosert Joseru, M., reinstated Noy 
18, 1942, 

SPICKARD, HAROLD EwINeo, M., reinstated Nov. 
30, 1942 

WALKER, Epwarp MANSFIELD, M., reinstated 
Nov. 17, 1942 

Wo.Lrrt Westey Amprose, Assoc. M., rem 


stated Nov. 13, 1942 


RESIGNATIONS 


Gross, Henry McCormick, Assoc. M., resigned 
Dec. 1, 1942 

Hovces, McCrioup Braprorp, M., resigned 
Dec. 1, 1942 

Saver, Frep Denniston, Assoc. M., resigned 
Nov. 24, 1942 

Waite, Frank Paut, Assoc. M., resigned Dec 
1, 1942 
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